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Packard's Radiomatic 500TR Radio-HPLC Conventional Radio 

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. 

There is no need to compromise - for drug 
metabolism, toxicology, radiochemical purity 
and environmental fate studies, the Radiomatic 
500TR is your best choice. Just ask Paul Riska 
of Boehringer Ingelheim Pharmaceuticals, Inc., 
Ridgefield, Connecticut: 

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. 

"The Packurd 
Radiomatic 515TR 
has had a dramatic 
effect on the 
research in our 
lahoratoiy. It has 
enabled us to 
detect low level 

In addition, Radiomatic 500TR features: 
GLP tools: self-calibration, self-testing and 
method audit trail. For more information and a free copy of the 

Radiomatic Applications Bibliography that cites 
over 1 I00 scientific publications using the 
Radiomatic detectors, contact Packard Instrument 
Company. In the U.S. call 1-800-323- 189 1 ; outside 
the U.S. call 203-238-235 1. Or visit our web site at 
http://www.packardinst.com. 

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. 

Packard Instrument Company, 800 Research Parkway. Meriden. CT 06450 U.S.A. -- I- Tel: 203-238-2351 Toll Free: 1-800-323-1891 FAX: 203-639-21 72 
A Canberra Company Web Site: htt~://www.~ackardinst.com 

Packard International Offices: 
Australia, Mt Waverley 61 -3-543-4266; Austria, Vienna43-1-2702504;Belgium. Brussels 32-2-466821 0; Canada, Ontario 1 -800-387-9559;CentraI Europe, Vienna43-2230-3263; 
Denmark. Greve45-42909023;France, Rungis (33) 1 46.86.27.75; Germany, Dreieich 49 61 03 385-0;Italy. Milano 39-2-3391 07961718; Japan. Tokyo 81 -3-3866-5850; 
Netherlands, Gron~ngen 31 -50-541 3360; Tilburg (01 3) 5423900; Russia, Moscow, 7-095-238-7335; Switzerland, Zurich (01 ) 481 69 44:United Kingdom, Pangbourne, Berks (44) 0734 844981 
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Quantikine 
human ANG 

NEW human CNTF 
human EGF 
human FGF basic 
human G-CSF 
human GM-CSF 

NEW human gp13O 
human GROa 

NEW humanHGF 
human IFN-1 
human IL-1 a 
human IL-1$ 
human iL-1 ra 
human IL-2 
human IL-2 sRa 
human IL-3 
human IL-4 

NEW human IL-4 sRa 
human 1L-5 
human IL-6 
human IL-6 sR 
human IL-8 
human 1L-10 
human 1L-11 
human IL-12 
human LIF 
human M-CSF 
human MCP-1 
human MIP-la 
human MIP-I$ 
human OSM 
human PDGF-A8 
human RANTES 
human SCF 
human SLPi 
human TfR 
human TGF-$1 
human TGF-$2 
human TNF-a 
human TNF-$ 
human sTNF RI 
human sTNF RII 
human VEGF 

Quantikine HS 
human FGF basic 

NEW human GM-CSF 
human IL-1 P 
human IL-3 

NEW human IL-4 
human IL-6 
human IL-7 

NEW human IL-12 
human TNF-a 

Quantikine lVDTM 
human Epo 

Quantikine M 
NEW mouse GM-CSF 
NEW mouse IL-1 $ 
NEW mouse lL-6 
MEW mouselL-10 

Puzzled over where to find 
precise, accurate Immunoassays? 

The best clue is R&D Systems' 

ACROSS 
1 1 of 4 specific families of 

CAMS 
4 Abbrev. for biological 

response modifiers 
8 Abbrev. for human anti- 

mouse antibody 
10 R&D Systems' line of 

immunoassays for the 
measurement of cytokines 

11 Basic structural and func- 
tional unit of all organisms 

12 R&D Systems URL - 
http.JIwwwWWW-.com 

15 Glycoprotein substance 
produced by B lymphoid 
cells in response to stimu- 
lation with an immunogen 

17 Proteolytrc complex with a 
mass of about 1,000,000 

19 Tests that measure antigen 
or antibody 

21 Successively reproducible 
within close specified limits 

22 Abbrev. for cell-selective 
protein that promotes 
adhesion of cells 

23 Abbrev. for gram negative 
endotoxin 

25 Site on DNA lacking either 
purines or pyrimidines 

26 Abbrev. for a det& 
enzyme 

31 Obtained from an affinity 
column 

32 "The Ice Man Cometh" for 
cells 

34 Abbrev. for duster of 
differentiatian 

35 Abbrev. for superoxide 
dismutase 

36 In exact wnformity to fact 
37 Cross-linked molecules 

38 Discrete p o r n  of a W l e  
39 Region of an antigen that 

combines with an MHC 
class II molecule 

DOWN 
2 Cell migration from the 

interior of small vessels into 
tissue spaces 

3 A high level of d i r im inah ;  
with 21 and 36 across, 
descriptive of Quantikine kits 

5 Evidence ignored by 
Simpson jury 

6 Capable of replication 
7 An antigenic determinant 
9 An end-toend union or join- 

ing together of Mood vessels 
11 What RID Systems is your 

source for 
13 Substance acted upon by 

enzymes 

14 The weight of a single 
hydrogen atom or a member 
of an outlaw gang 

16 Winner who shared 1984 
Nobel prize with Milstein 

18 Major component of 
Dawkins' selfish entity 

20 A molecule that serves as t 
homing device 

24 Having a single binding dte 
25 A substance with which an 

antibody molecule or T cell 
receptor may bind 

27 Adefining example 
28 Complementary binding sit1 
29 'W of ECM 
30 A specimen of known 

content used together with 
an unknown in order that the 
two may be compared 

33 Abbrev. for an antbagular 
that binds diialent cations 
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At PerSeptive Biosystems, every 
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, 
there's only one way to go ... forward. 
We can show you how to get 
there faster. 

To accelerate your work, call us or 
visit our Web site, today. 
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In a shape of flux 
Aromatic organic cations play 
an important role in organic 
chemistry, but the shape of the 
benzene cation, C6H6+, 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 
C6H6+ in zero-kinetic-energy 
threshold photoionization ex- 
periments. They conclude that 
C6H6+ is fluxional-its distorted 
isomers easily interconvert 
through pseudorotation, and 
the molecule essentially retains 
D6,, 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. 
Sarzotti et al. (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- 

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- 

- - 
tory and inhibitory signals, and nucleotide AG. Recently, a mi- 
Leach et al. (p. 1734; see the nor class of introns beginning 
Perspective by Pardoll, p. 1691) with the dinucleotide AU and 
have used such signaling to de- ending with AC has been recog- 
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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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High expression levels (up to 50% total protein) i: 

Convenience 
Fast and Easy to Use 

)/ l Ready-Plaque'" Sf9 Cells for immediate transfection and plating, 
In add~tton to growth for vlrus and proteln productton 5pr - 

3 -- 
BacPlaque'" Agarose pretested for 3-day plaque assays 

b~7riyx .= -= - 3-* 
pBAC'" transfer plasmids -sysb -a* - -9 

+z4-a 
-=8e-m- 

+$&&$ 
d 15aa S-Tag'" fusion sequence for rapid detect~on and quantiftcation - - = A - ~ ~  gxa - 

6aa HisoTag ' fuslon sequence for rapld purlflcatlon 

rEnterokinase Cleavage Capture Kits 

0 LIC-efficient L~gatton Independent Clonrng of PCR* products +3 
)/ Opt~onal gus reporter gene 

L/ 0 pBACsurf-1 for secretion, cell surface localization or vlrus display 

Versatility B - -  

The Most aviiEatj& 
Options for: 

d In v~tro transcr~pt~on/translat~on of PCR produ 

d Translent expression from T7 promoter plasm~ds using BacVector T7 Virus 

Expression of 1 , 2 ,  3 or 4 genes from the same vector 
The vectoff and cloning Y 

BacVector Virus Display System from the ~skas ALM Univ 

I 
d = BacVector System Exciusives 

r of the BacVector System are produced and sold under licenses 
ersity System, BevsCo, inc. and Associatad Untversitii. Inc. 

genterokinase is sold under patent license from Genetics Institute, Inc. 
&J&QJ&. Licenses for commercial manufacture or use may be obtained 
16enetics Institum, &., 87 CambndgeParic Drive, Cambndge. MA 02140 

' C  - -- . -- - = z, "7 

F~nd out about our latest products ~ n ~ ~ - J . p # ~ - P R O T E C 1 ( ~ 9 6 1 0 & ( 1 . - - M P R O ~ i a g n o s t l c ~ - 2 p ~ g 1 9 e 3 .  

at ASBMB In New Orleans, I * m L a . S a r v e m C H N W ~ . ~ . l r d . - ~ k ~ 7 n a . ~ a o k ~ . p u b l s - ~ 1 0 ~ ~ ~ ~ ) ~ r r a .  
m .-- - ~ * S h m K B ) [ ) L s b ~ - F U n d ~ ~ n d K E B O L n b ~ l . F ~ . T E B U 0 1 - 3 4 g e e 2 - 5 2 ~  

Booth #918. -. -. - ~ B n ~ ~ 0 m a * ~ ~ 0 1 ~ - ~ * ~ ~ a p a 0 2 W O 7 - p o * ~ *  

Novagen 
V Novagen, Inc 

597 Sc~ence Dr 800-526-7319 
Mad~son, Wi 53711 Fax :  6 0 8 - 2 3 8 - 1 3 8 8  3 
e - r n a ~ l :  n o v a t e c h @ n o v a g e n . c o m  +?:;-:? 
URL: h t t p : / / w w w . n o v a g e n . c o r n  C&HO. 48 em I 



New Dyn&j~ds@ products tor the irolalion ol osous8 cells p~lovids tbe puri$ vhbilily 
and s i d k i t y  r e q ~ i ~ e d  lo rapidly itolale phenoIypb$ unaltered c e L  
- Reproducible Dyubeads uniform shape and sizs ensuresthe 

purity of FAGS. Gentle magnetic sparation , - --, , 1 
prowit~es high ytelds of  MI^ f~~nctiona~ calk 

" "71 
7 ByWeads are pre-coated with nafss anti'bodies 



Scientists 

I 
We know how you feel about complicated cloning 

methods. For years, we have all struggled with 
expensiie, limeconsuming vector manipulations such 
as hearbation, dephosphorylation and r e p t d h h a  pZErOm 
Face it: selecting positive clones from a lawn of dark blue, 
light blue and white colonies can drive anybody crazy. 

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 pZErO" vectors (with either Zeocin" or 
Kanamycin resistance) to allow positive selection of recombinants via disruption 
of a highly lethal gene1. When induced with IPTCr, pZErOm 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. 

Wi Zero Backgrouncr- ~ l o m g ,   you^^ never nave to aephosphorylate the 
vector or use expensive Xgal for bluelwhite 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 ~ackgrokd"  lo&^. 
1. Bernard, F! et d (1994) Cene 148: 71-74. 
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De Schelp 12,9351 MI Leek 
The Netherlands 
Tel: t31  (0) 594 515175 
Fax: t31(0) 594 515312 
EMail: te~h-Se~~&invitrogen 

T#LRBIIM#I(IMYIWP 
Ausb$OGB)8127 The NeWards 06 022 8848 
Belgium 0800 111 73 Notway Sao 11370 
Dermark 800 188 67 Sweden M0 795 369 
Finland 993 31 800 5345 Switzerland 155 1966 
France 19 31 Sao 5345 UK 
Germany 0130 81M) 43 

1.3 
Tr- 

#@*" 

.s+,>-r 1-800-955-6288 < -  , Telephone (619) 597-6200 
. I  . 1 

2-L 
' 

Fax (619) 597-6201 
a http://www.invitro~en.corn 

lsraG02 6 4  447 MZ929783 
Italy 02 38 10 31 71 Spain 03 450 2601 
Japan 03 5334 1616 Taiwan 886 2 381 0844 

From all other counties, please contact our 
European headquarters at t31  (0) 5945 15175. 



PCR Thermal Cyclers 

Thinking about a high performance port and comprehensive expertise--just what 
thermal cycler for PCR at an affordable you expect from the leader in PCR technology. 

I price? Think twice--about the GeneAmp* 
PCR System 2400 and the GeneAmp" PCR 

System 9600 from Perkin-Elmer. 
Both GeneAmp" PCR Instrument System 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 

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

To order or to request informa 
1-800-345-5224. Outside the U.S. 
contact your local Perkin-Elmer r 
You can also visit our home page 
at h~://www.perkin-elmer.com, 

Euy. Langen, GermyTeI :  49 6103 708 301 Fax: 496103 7W1310 
Jam Tokyo. Japan Tel: (0473) 8 W 1  Fax: (0473) 80-8505 
M n  L.*lu Mex~co C~ty  Mex~co Tel 52-5-651-TOR Fax 52-5-5936223 
Mnlh Melbobme Australla Tel (03) 9212-8585 Fax (03) 9212.8502 

PCR reagents, specialty kits for advanced appli- Perkin-Elmer PCR reagents are developed and 
manufactured by Roche Molecular Systems, Ine., @ 

cations, and disposables for GeneAmp PCR branch bur^. New Jersey, U.S.A. 

Instrument System. All are backed by our PCR GeneAmg IS a leglslered trademaR ol Roche Molecular Syrlems snc 
The GcneAmp PCR p~ocesr 1s cowed by me U S palenn owned 
by Homnn-La Rom. lnc and FHolhann La Rodr  Ltd 

performance guarantee, worldwide technical sup- Pak~n.Elmel a a  16~ste1ed tlademlk 01 me P ~ R I ~ - E I ~ L I  Corvoralnon 
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FAST FORWARDn For mom infomation or a demonsMion in your lab on our 
new high ihrough-put ExpedIteAfOSS synmesis system, 
@I1 us at: 
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While otfier corfipanies were 
power, ~ d r m a  scientific was de  
advanc~ the most important f 
refrig& ion - BTU removal. Fo 
Plus UI a-Low Temperature Fre 
enginee d from the ground up 
ULT freez r that provides '"- "- e 
and tempkrature recovery ,. 
Two 1 HP air-cooled 
are the foundation o 

. qjr- 
These units7-e UL I and CSI 

When ~t comes t 
things that are truly important, rely on Form BG,. S49, N.-. ietta, OH 45. i0 

Scientific to lea 61 4-373-4763 . Fax: 61 4-373-6770 
USA and Canada 1-800-848-31 
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ow-cost GIBCO BRL Custom Primers on the Internet. 
Now along with high quality and low cost, we're delivering Easy ordering. 
something new: fast, easy electronic ordering. Just enter Use our quick and easy Internet options or our convenient 
your sequence, or cut and paste your file directly into our fax order form. Find us via any World Wide Web browser 
order screen from your desktop computer. at http:llwww.lifetech.com or send us an e-mail at 

Reliable performance, lower cost. primers@lifetech.com. 
Highly automated computer-controlled production and For ordering information or a fax order form, call 

monitoring of coupling efficiencies throughout synthesis 800-828-6686. For industrial orders, call 800-874-4226. 

ensure you of the highest quality primers - at just $1.19 
per base plus setup.* 

LIFE @ TECMOLOCIES. 
* Setup Charge: $5.00 for deprotected or $10.00 for depected/dedted primen. 

Producer of GIBCO BRL Products 

U S A .  Orders Latin America Orders Canada Orders Internet 
TO O ~ ~ ~ ~ ~ C H - L I N E ' ~ :  (800) 828-6686 TO O I ~ ~ ~ ~ C H - L I N E ~ :  (301) 840-4027 TO Order: (800) 263-6236 info@lifetech.com 
Facsimile: (800) 331-2286 Facsimile: (301) 258-8238 TECH-LINE=: (800) 757-8257 http://www.lifetech.com 
Industrial Orders: (800) 874-4226 Facsimile: (800) 387-1007 
Industrial Facsimile: (800) 352-1468 

TECH-LINEsY and the Llfe Technolog~es Logo are marks of Llie Technolog~es, Inc For research use only Not mended for human or anrmal dIa$"oshc or therapeutic use O lP86lAa'r&Wa$&aaE. 
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Elizabeth Dowdeswell 
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but Powerful! 
The poison arrow frog Epipedobates tricolor 

will never grow more than two inches long. Yet 
epibatidine, an alkaloid excreted from its skin, is 
200 times more powerful than morphine as an 
analgesic. In other words, small but powerful. 

Although RBI may be small, we have quietly 
become the world's leading supplier of exclusive, 
pharmacologically active compounds. By focus- 
ing on the neurosciences and offering superi~r 
service, RBI has assumed a powerful position in 
the neurochemical marketplace. 

RBI offers a comprehensive line of neuro- 
chemicals including: 

Excitatory Amino Acids Dopaminergics 
Ion Channel Modulators Neurotoxins 
PETISPECT Reagents Serotonergics 
Signal Transduction Agents Neuropeptides 

We may be small, but look to RBI to provide 
you with the most extensive line of pharmaco- 

- logically active compounds in the world. 
For more information or to receive the 1 i 

RBI Catalog/Handbook call 1 -800-374-4RB1. 

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

RBI' RESEARCH BlOCHEMlCALS INTERNATIONAL 
One Strathmore Rd., Natick, MA 01760-2447 USA Internet: http://www.callrbi.com 

Tel: 800-374-4RBI 508-651 -81 51 Fax 800-473-7242 Circle No. 33 on Readers' Sewice 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: 03-5684-1 622 Korea: 2-945-2431 
Norway: 22-22041 1 Switzerland: 01 -31 2-21 -24 Taiwan: 2-91 8-1 206 United Kingdom: 01 727-84141 4 



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 

POROS 
just a few minutes, compared to - Y+ 

current methods that can take 'qgy\v 
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. 

Biochemicals 



Rapid separation 
without sacrifice. 
POROS Perfusion Chmmatograpw 
provides the first major 
breakthrough in liquid 
chromatography ir 
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 

I 
(through pores) allow liquid flow 
throughoutthe particle. Smaller 
pores (diffusive pores) create 
binding sites with short diffusion 
pathlengths. In contrast to conven- 
tional HPLC column packing beads, Attain high purity prepara- POROS columns and media 
this unique combination of pores tions in minutes with POROS from Boehringer Mannheim are 
unlocksthe interior of the POROS columns and media. And available in a broad range of 
particle to contribute to the high because your biomolecules selectivities applicable to most 
speed separation process - spend less time on the column, major modes of liquid chroma- 
withoutthe trade-offs of lowered you can enhance the recovery tography. So regardless of the 
resolution and capacity. of biological activity. technique you are using, POROS 

Glumn: POROS HQ/H column 
4 . 6 ~  50  mm 

Sump& W k :  100 ,u.l 
Floul Ratr: 3060 d b r  (8.5 mUmrmn) 
B u f i  A: 20 mM Tdbir- Trir 

Propam.$H7.1) , 

B @ r  B: 20 m M  dbrc Tmpmpanr, 
500 mMNaClpH7.0 

Gmdirnt: 040% B in 11 column 
duma, 40-100% B in 
4 column mhma 

Peak 
Idtntrficlltrom I)Tm+n 

2)  Anti-TSH 
3) Anti-I E 
4 ) ~ ~ o s i d a u  

DahpaaddbYBohhpa-. 

3&nn/br (1 mUmin) 
20 mM Tdbi-Tkpmpanc, 
pH 7.0 
20 mM Tdbir-Trir p m p ,  
5oOmMNaClpH7.0 
0-40% B in I I column 
whmn, 40-100% B in 
4 m k w l u m u  

I) T-n 
2) Anti- TSH 

columns provide a fast solution 
for preparative and analytical 
separations. And because 
POROS columns operate on all 
conventional HPLC, FPLP, and 
Iwpressure systems, you can 
accelerate your separations 
today without upgrading your 
existing equipment 

paposMOUS88CTMTT 
n ION DCHANGE 

Sbmg and Weak Anion 
Strong and Weak Cation 

DARINITY 
Heparin, Protein A. Protein G 
Activated Affinity Mabices 

w HYDROPHOBIC INTERACTION (HIC) 

w REMRSED-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 

- 
Because in the laboratory, few 
commodiies are as valuable 
as time. 

HigbResoluhuhon. In Minutes. 





Chances are 
we've hel~ed your business. 

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 newway 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 new way 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, "Dere would be a 
scape of the possible. m j o r  mivk 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 

Macintosh computers. 
In the 12 years since, Appleeinnovations have continued to redefine what "NrlSA saved $800,000 ayear on mintenance alone 
people can do with a personal computer. They've also found their way en we replaced their legacy system with a Macintosh 
into some of our competitors' PCs and operating systems. For example, system,? says Steve Monteith, a member of the ResearchTriangle 
the plug-and-play technologywe brought to market in 1987 is just now InstituteEchTracS%am. 
becoming a reality for other PC makers. Macintosh was one of the first And if you replace awindows system with a Mac? According 
affordable desktop computers to employ power to a recent study by the Gartner Group, you'll save 25% on support 
based microprocessors. (We're now working costs. And there's more. PC World magazine- that's right, we said 
the fourth-generation PowerPC" RISC chi PC WmId- ranked Apple as one of the best for reliability and service 
And we're still the only company in the among all makers of personal computers. 
world making a computer that runs 
both the Mac" OS and Windows: See the future. Turn on a Mac. 

As a result of these Apple innova- 
tions, ordinary people can sit down at all As they say, you can't simply rest on your laurels. So what's next? Let's start 

rbmgstbdseem with Copland, our upcoming operating system? Copland won't just kinds of PCs and actually get some work 
statular on mw(er 

done. Of course, if they sit down at a ~~ploneered~mle. change the look of the Macintosh desktop; it will incorporate an entirely 
Macintosh, they can build 3-D graphics. Use virtual reality in very real new technology called OpenDoce that will change the way you think 
ways.Videoconference across continents. Collaborate with colleagues on about computers. (Sound like hype? Check out Inf WwId-they named 
the far side of the corporate campus. Build interactive sites on the World OpenDoc the winner of the 1995 Landmark%chnology Award.) 
WideWeb. And more.That's 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 
%day, 56 million people do their work the Macintosh way. Some in generation, or three, of intelligent business tools to market. 

i 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 
>-. 
:i i;.$- . - 

studies, quite a few in business. We command a 47% share of the U.S. kinds of tools that keep your people motivated to push the limits.% chal- 
, . commercial publishing market. And76.2% of the color pre-press market. lenge the unknown.% 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. 




