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Stratagene's pCR-ScriptN cloning kit -1 is designed to efficiently clone PCR* 
products without requiring special 
primers or post-PCR treatment. PCR products are simply incubated with the predigested 

tains a high steady-state concentration of the digested vector DNA. After a brief incubation, 
the mixture is added to competent cells without further treatment. 
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How innovative technologies solve today's problems. 

oday's protein research environment is more exciting 
and demanding than ever before. With each break- 
through, researchers discover new challenges as they 
strive to do more in less time with smaller amounts of 

material. In many cases, they are solving these problems 
with the application of alternate technologies. 

PROTEIN QUARTERNARY STRUCTURE: WHERE DO 
TRADITIONAL TECHNIQUES FALL SHORT? 
Quantification of stoichiometry and binding affinities is 
critical, both in quality control of recombinant proteins and 
in anti-viral drug development. Yet direct measurement of 

"The Beckman P/ACEr" capillary electrophoresis ap- 
paratus has exceeded our expectations of usefulness and this 
instrument heralds a very exciting future in the study of 
biological molecules. Its speed and sensitivity have made it 
the preferred choice to HPLC in the analysis ofprotein and 
peptide purity in many cases; preparative work continues to 
be done by HPLC." 

Beckman has integrated HPLC and CE with its Gold 
software, producing the only LCCE system available today. 
With the Porton LF 3000 Protein Sequencer, Beckman pro- 
vides a complete protein workstation for the determination of 
primary structures. 

- 
these thermodynamic properties has been hampered by 
empirical methods that rely on molecular weight standards 

COMPOUND DETECTION: IS THERE A WAY TO GET 

and unjustified assumptions or methods that interfere with HlGH RESOLUTION !lNJ HlGH SENSITIVITY? 

MAXIMIZING SEQUENCER PRODUCTIVITY: 
CAN NEW TECHNOLOGY CROSSlCHECK SAMPLE PURITY 
BEFORE SEQUENCING? 

equilibrium between associated and non-associated protein With its speed and resolution, CE is increasingly being used 
moieties. To avoid such problems, Beckman Instruments for the study of microsamples and peptide fragments. And 
now offers a modem analytical ultracentrifuge described by now, to counter its inherent sensitivity limitation, Beckman 
Dr. Preston Hensley of SmithKline Beecham: offers a laser-induced fluorescence (LIF)' detection option 

"The analytical ultracentrifuge is the ideal analytical that expands detection limits to the femtomolar range. 
tool. It allows us to define assembly processes in viruses and 
has been extremely helpful to us in characterizing proteins 

Separation scientists continually find that the isolation and 
purification of a sample prior to sequence are more difficult 
and time-consuming than the sequencing itself. Reverse- 
phase HPLC is well-established but does not provide an 
adequate verification of purity. 

Beckman Instiuments has successfully demonstrated 
how a combination of technologies - HPLC and capillary 
electrophoresis (CE) - can efficiently verify purity and 
solve the problem of wasted sequencer time. CE performs 
purity analysis in a fraction of the time spent with more 
traditional techniques. 

The 1990-91 Annual Report of the University of Cam- 
bridge Centre for Molecular Recognition reports: 

that may be incorrectly folded as the result of particular 14-  

expression protocols. The XL-A Analytical Ultracentrifuge 12- 

has made a key contribution to our drug discovery efforts." 10- 

- I 
Time 1 0  2.0 3 0 4 0 5 0  

Minutes 

1 

Tryptic digest ofJ-lnctoglobulin analyzed with CE. 
(700 nttornoles injected.) 

For more information about applications of the tech- 
niques discussed in this article, the Beckman Plus, or for 
information and dates on Beckman's worldwide Protein 
Discovery Tour, write to Beckman Instruments, Inc., 
Bioanalytical Systems Group, 2500 Harbor Boulevard, 
Fullerton, California 92634-3100. Or call, toll-free in the 
U.S.A. 1-800-742-2345. 
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edited bv PHIL SZUROMl 

More than just 
aftershocks 

One of the unexpected results 
of the recent Landers earth- 
quake in southern California 
was that seismicity suddenly in- 
creased in many other sites in 
the western United States at 
distances of more than 1000 
kilometers from the epicenter. 
Hill et al. (p. 1617) overview 
this activity and discuss possible 
explanations for such remote 
triggering, which challenges 
models of stress changes in re- 
sponse to earthquakes. Most of 
the sites are north and east of 
the epicenter and are areas of 
active strike-slip or normalfault- 
ing. Sites such as Long Valley or 
Yellowstone are areas of recent 
magmatism. Complex interac- 
tions between seismic waves 
and crustal fluids or magma 
bodies may be responsible. 

Odd fullerenes 
Gas-phase synthesis of fullerenes 
normally generates species with 
an even number of carbon at- 
oms. McElvany et al. (p. 1632) 
have detected the large, odd- 
numbered fullerenes Cl19, C129, 
and C139 in toluene extracts of 
fullerene soot. These molecules 
are apparently dimerization 
products that lose one carbon 
atom through oxidative pro- 
cesses. Pursuing this idea, they 
found that reaction of Cm with 
ozone generated the Cl19 prod- 
uct and that reaction of C70 and 
CJC7O mixtures with ozone led 
to the respective Clj9 and C129 

products. Ozone-catalyzed reac- 
tions may open up new routes 
in fullerene chemistry. 

Ready in minutes 
Solid-state synthesis of inor- 
ganic compounds often requires 
heating the reactants to high 

Thriving after a long separation 
The Isthmus of Panama began closing several million years ago, 
and Pacific and Atlantic faunas were finally isolated about 3 mil- 
lion years ago. It has been widely believed that mass extinctions 
occurred in the Atlantic marine species because of this event. 
Extensive resampling of Carribean mollusk species by Jackson et 
al. (p. 1624) and of mollusks and gastropods in Florida by Allmon 
et al. (p. 1626; cover) suggests otherwise. Extinction events oc- 
curred after the seaway closed (about 2.4 million years ago), and 
speciation has compensated for much of the losses so that diversity 
has remained roughly constant. Knowlton et al. (p. 1629) exam- 
ined rates of genomic evolution in snapping shrimps and show that 
the isolation "event" was actually staggered in stages over millions 
of years. In a Perspective, Vermeij (p. 1603) discusses how these 
findings and other new data are revising our understanding of 
extinctions, species formation, and diversity in tropical America 
during the last several million years. 

temperatures for long periods of 
time. Landry and Barron (p. 
1653) report that the chalcopy- 
rites CuInS2, CuInSe2, and 
CuInSSe can be synthesized 
from elemental powders in as 
little as 3 minutes in a conven- 
tional microwave oven. Al- 
though metal blocks usually pro- 
duce discharges in microwave 
ovens, metal powders can dis- 
perse the charge that builds up. 
Eddy currents within the par- 
ticles can heat them to tem- 
peratures exceeding 1000°C. 
The morphology of the poly- 
crystalline products suggests that 
the particles were quenched 
from a molten state. 

The authors believe that the 
gold-colored plumage traits have 
spread because of the breeding 
habits of the manakins. Man- 
akins breed in leks, in which 
males compete for mates with 
elaborate courtship displays. 
Males with brighter plumage 
may be more successful and mate 
with the most females. 

Bent into shape 
Bending of DNA by transcrip- 
tion complexes has been im- 
aged by scanning force micros- 
copy. Rees et al. (p. 1646) ex- 
amined the structure of a tran- 
scription complex formed at the 
h PL promoter when Escherichia 

Plumage progress 
The flow of traits under positive 
selection across a species hybrid 
zone has been expected, but ex- 
amples are unusual. Parsons et 
al. (D. 1643) have studied an 
avia; hybrid zone in Panama 
between the white-collared 
manakin and the golden-col- 
lared manakin. In the hybrid 
zone, birds with golden plum- 
age turn out to be genetically 
and physically otherwise like 
the white-collared manakin. 

coli RNA polymerase is bound. 
T h e  initial open complex 
formed by the polymerase forms 
a bend in the DNA, and the 
DNA is more severely bent by 
polymerase during RNA elon- 
gation. The structure of DNA is 
considerably affected by poly- 

merase and changes when an 
open promoter complex matures 
into an elongation complex. 

Requirements for the 
late stage of LTP 

Long-term potentiation (LTP) 
is a form of enhanced commu- 
nication between nerve cells 
such that the response of the 
post-synaptic neuron increases. 
This phenomenon has been 
studied extensively in the hip- 
pocampal region of the brain 
and has been proposed as a 
mechanism for the formation 
of memories. Experimental in- 
vestigations have focused most- 
ly on the earlier periods of LTP, 
which last 1 to 3 hours, and 
have implicated protein ki- 
nases. Frey et al. (p. 1661) show 
that the later phase of LTP, last- 
ing up to 10 hours, requires 
protein synthesis and may de- 
pend on cyclic adenosine mon- 
ophosphate-dependent pro- 
tein kinase (PKA). Because the 
protein synthesis inhibitors did 
not block the early phase of 
LTP, they suggest that the later 
phase requires recruitment of 
other molecules in addition to 
those participating in the es- 
tablishment of early LTP. 

We should live so long 
Studies by Carey e t  al. and 
Curtsinger et al. reported that 
mortality in fruit flies need not 
automatically increase with age. 
For other species studied, in- 
cluding humans, the mortality 
rate appears to follow the long- 
standing Gompertz model and 
increases exponentially. These 
recent results and their inter- 
pretation have stimulated much 
discussion, of which some is pre- 
sented in a series of Letters (pp. 
1565 to 1569) and Technical 
Comments (pp. 1664 to 1667). 
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PCR, the new UITmam DNA Polymerase corrects PCR Performance Guar 

misincorporations and prevents misextensions PE XPRESS at 1-800-762 

while maintaining amplification efficiency 1-800-762-4001 for technic 

Derived from Thermotoga mar i t im,  UlTma the U.S., contact your Perkin-E 

DNA Polymerase is genetically engineered to achieve 

an optimal balance between proofreading and 

polymerase activities. Extensive studies in our =SKIN ELMES 
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Reference I a n a g e r "  Opens n e w  '. 

I The leading bibliographic software is now available for Microsoft" Windows" ! 

I - Since 1984, Reference Manager has been the leading bibliographic management software 
package for scientists, information professionals, and other scholars. Now Reference 
Manager is available for the Microsoft Windows operating system as well as for MS-DOS, q - I 

R Macintosh, and the NEC 9801. 

* #  In addition to the features found in its DOS and Macintosh counterparts, Reference 
Manager for Windows contains a number of enhancements, including greatly increased \ 

* 
flexibility in bibliographic formatting and the ability to 'cut and paste" 
entire references or their components using the standard clipboard 
function'of Windows. 

~lfxosoE@ ~eferen ie  Manager for Windows - The Best Bibliographic Management nTH 
Software is now the only product of its kind for Microsoft Windows! (Bvi~mg 

Researeh information Systems . .  

2355 Camino Vida ~ o b l c  Carlsbad, CA 92009-1 572 
. (800) 722- 1227 (61 9) 438-5526 Fax: (61 9) 438-5573 



Half-Day DNA. 
And T ~ L I ' s  Just 
The Half Of lt. 

Synthesizing primers, probes, linkers, or gene frag- 
ments? Cut your time - and your reagent use - in 
half with the Millipore Expedite" Nucleic Acid Synthesis 
System. 

For instance, a pair of 20-mer PCR primers can be 
synthesized in about an hour and worked up in about 
two, so you can start using your new DNA by noon. 

How's that possible? Because no matter how many 

chemistry can be deprotected in only 15 minutes at 
55°C or 2 hours at room temperature. 

But speed is just half the story. The Expedite 
system's patented microfluidics plate provides for 
extremely low internal volume. Reagent delivery to 
the column is cut by as much as 50% over other 
systems. So, you get more couplings per chemistry 
changeout; more DNA synthesized r x r  dollar. - 

columns you're running - 1, 2, 3, or 4 - the Now you've got the whbe picture. So 
total cycle time is under 4 minutes. The Expedite how about an Expedite video demo? Just 
system's exclusive alternating phase synthesis give us a call and we'll send it to you, 
allows columns to act independently, so each expeditiously. 1-800-872-0071. 
is always synthesizing. 

Expedite reagents speed things along further. 
Oligonucleotides made with Expedite brand MILLIPORE 

Cirde No. 41 on Readers' Service Card 



Optimize Your 

And Get The 
J ob Done Right 

The PCR* Optimizer'" from 
Invitrogen lets you determine 
optimal conditions for your 
PCR* reaction. This results in 
higher success rates and 
increased reliability. With PCR* 
OptimizerT", you can get the job 
done right the first time. 

The success of your PCR* reactions 
cannot be predetermined by 
primer/ template specificity alone. 
Other conditions such as Mg++ 
concentration, pH and the presence 
or absence of DMSO also affect the 
successful outcome of PCR*. 

Before Optimization After Optimization 

By identifying the optimal Mg" 
concentrations, pH and DMSO 
levels you can; 

Optimize any Primer/Template 
Combination. 

Each PCR* OptimizerTM kit contains 
sufficient reagents for evaluating 
100 PCR* reactions as well as 
detailed instructions and buffer 
concentrations, so you can get the 
job done right the first time. 

Make certab your next PCR* 
reaction is a success, call ... 

1-800-955-6288 EXT-728 
and ask for the Optimizer'", Cat. No K1220-01. 

3985.8 Sorrento Valley Blvd., 
Generate the maximum yield and San Diego, CA 92121 

purity of PCR* products. Phone: (619)597-6200 FAX: (619) 597-6201 
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BDH INC.. CANADA - TEL: 800-565-7933 BIO-TRADE. AUSTRIA - TEL: 43-1-8891819. FINNZYMES. FINLAND - TEL: 

Denmark - Grwnt Nummer 80 01 85 92 
35804208077 MEDOS. AUSTRALIA - TEL: 61 -38089077 ' SANBIO BV. NETHERLANDS - TEL: 31-413251 115 TAL RON. 

Belgium - Numero Vert/Groen Nummer 78 04 68 
ISRAEL - TEL: 972-8-472563 TDI, SPAIN - TEL: 34-14091251 ECOGEN. SPAIN - TEL: 34-934560607 UNITED 
RESEARCHIGOODMAN BIOTECHNOLOGIES. INDIA - TEL: 59 1107 

' PCR is covered by U.S. Patent No. 4,683,202 issued to Cetus Corporation. 
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IRCUM)(IENTm DNA 

LY I1 
LER. 

r dideoxy DNA sequencing, CIRCUMVENT'" 
st works best. It is the only DNA sequenc- 
g kit that uses thermostable Vent; (exo-) 

polymerase. It's fast, reliable, resuli 
ted and most of all, easy to use. 

* 7g Sequencing reacbons are set up in just 5 gig minutes and then performed directly m 
nt 1 your thermal cycler ...urlth a lot less 

"hands on" preparation bm 
r 
Fast & easy. Saves valuable research tirn 
No need to denature double-stranded DNA 
templates, eliminates centrifugation steps an( 
inde~endent  rimi inn s t e~s .  Ideal for multi~lf 7' - sample prepaiatio 
v 
Permits direct sequencing from colonies 
plaques, cosmids, PCR* reactions or DN 
fraements isolated from agarose gels. 
~ P C ~ I S  covered by U S patenli I S S U ~  to ~ e t u i ~ o r  
1 . 
Incorporates 35S or 33P radiolabe 



L A B E L L I N G  A N D  D E T E C T I O N  

Visible 32~-nucleotides 
you store in the fridge. 

T h e  redivue label is easier and safer to handle 
because of the color, and it worked really well 
in my applications.'' 

Gordon Stewart, Ph.D., University of Michigan 

The inclusion of the intense red dye improves 
handling of microlitre quantities 
V Visible in the vial 
V Easier pipetting 

Redivue 32P-nucleotides contain a novel red dye and V Added confidence and safety in handling ' 
stabilizer formulation pro* unique advantages in 
convenient handling and storage. In addition, the stabilized formulation offers: 

Ektemive testing in over 75 laboratories in the USA has r Storage at +4T 
demonstrated performance of redivue nucleotides to be V Time saving - no thawing necessary 

equivalent or better than the corresponding standard products. V Consistent performance - freeze-thaw 
cycles eliminated 

VAmersham LIFE SCIENCE 

Amersham Corporation Amersham Canada Ltd 
2636 South Clearbrook Drive 1166 South Service Road West 

Oakville 
- .d 4 OntarioL6UT7 -6 Tel: (800) 323-9750 Tel: (416) 847-1 166 



Why not choose the 
products able to deliver long, 

J 

Active es h@quality synthetic RNA? 

Your Strategy for S u m  
At last you can create the highquality RNA oligonucleotides Our combination of quality 

~ ~ ~ a n u d c 5 ~ ~  

you need for ribozyme, protein binding and other studies. reagents, idly automated d&:t=$ez 
Introducing Applied Biosystems RNA phosphoramidites and DNA/RNA synthesizers, eOthof@ae* 

columnssuperior reagents that assure biologi- ophized protocols, and experienced technical support staff 
cally active RNA. ensures your success in RNA 

One user' says, "Coupling yields were 

f ;  - 
synthesis. And with our 

excellent, as was the quality of the crude proven order fulfillment 
product analyzed by PAGE." record, you know you'll 

unique Chemistry get reagents when you 
need them. 

Applied Biosysterns reagents N' 

II For over a decade we've 
offer advantages other 

helped break new ground 
products can't equal. The 

in molecular biology by 
labile base-protecting 

supporting a full range of oligonucleotide 
groups on our new RNA r I 

applications, including sequencing and PCR 
phosphoramidite mono- P p-.\. primers, probes and gene synthesis. Now you 
mers produce a superior 

can also depend on us for RNA synthesis appli- 
oligo by permitting faster 

cations such as ribozyme, protein 
deprotection. Reduced e F  

binding, tRNA interaction, anti- 
sure to heat during deprotection 

sense studies and more. For 
minimizes potential base modifica- 

free product information phone 
tions, phosphate migration, and 

L, Applied Biosystems at: Australia internucleotidic cleavage. 
Our proven polystyrene support 

(03) 808-7777, Benelux (0) 3465-74868, 
Canada (800) 668-6913, France (1) 

promotes successful RNA synthesis in two important 
ways. The inert nature of the polystyrene prevents unwanted 

4 90 18 00, (0) 6150/101-0, 
Italy (02) 8912 6011, Japan (03) 3699-0700, 

side reactions, and its hydrophobic nature facilitates efficient 
U.K (0925) 825650, US, (800) 345-5ABI. 

coupling. As a result, you get a higher yield of the full-length 
. - . - 

oligoribonucleotide you need. 
- 

Innovation, Integration, Expertise. 

A Division of Perkin-Elmer Corporation 
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A New 
P harrnacolo gical Tool. 
Functional Responses 

In Minutes, Dose Response 

Introducing the Cytosensor" Microphysiometer System 
h m  Molecular Devlces (Sdence 257, 1906-1912, (1992)). Finally, a 
noninvasive technology that monitors mqtor mediated responses of living 
cells. Quantitative data can be obtained in real time, without radioactivity 
The same sample of cells can be monitored continuously for dose-response 
effects with a variety of effector agents. Effector agents can include: 

Dopaminergic Drugs 
Serotonergic Drugs 
Cholinergic Drugs 
Adrenergic Drug 
Excitatory Amino Acids 

Growth Factors 
Signal knsduction Probes 
Cytokines 
kptides/Proteins 
Antisense Oligonucleotides 

Por a detailed list of scientific references, 
and more information, call 1-800-635-5577. 

Molecular Devices Cmpation, 4700 b h a n m  Drive, Menlo Park, C4 94025 
(415) 322-4700 (415) 322-2069 Oelda~) 

Germany: ~ ~ 4 9 - 8 9 4  54 50 50 ~ ~ 4 9 - 8 9 - 9  54 22 38 mlefax) 
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Superior Performance 
In Yours . . . 

4 

really measures IL-6? 

appropriate reference standards using serum, plasma 

to con6rm that the standard curve 

is a true measure of the cytohe 

We correlate each kit to its 

r e e v e  bioassay to insure that 

the results you generate reflect 

ENDOQEN HUMAN ,re EUSA biologically 
TYP8CAL STANDARD CURVE 

mQDl 
active 

cytokine. 

samples 
ILnrruw represent- 

ing various disease states are run 

in each ELISA to be sure that 

your research is not affected by 

interfering substances. 

regardless of the cytokine level neconstim with water 
or source. Call today for information 

As your final assurance on cytokine assys that have 
of quality and reliability, we been fully validated for you 
test each lot with serum, 

plasma and tissue culture media 

controls to guarantee consistent can concentrate on testing for 
performance. cytokines. 

68 Fargo Street, Bmton, MA 02210 USA (617) 4393850 FAX: (6l7) 4340356 
=ircleNo.250nReaders'SecviceCard Forresaerchuseonly. N o t t a ~ ~ s e i n ~ u ~ ~ .  @I992 ENWQEN INC. 



Cell Performance At Its Best 
for About Half the Cost of FBS 

Drcrt.',slng the amount of tct'11 bo\lnc S C ~ U I I I  (FBS) FCI ~ L C L O X L "  is ava~lable ~n two optlons F~T~ILCLOXE'I ,  
~1st.d In cell c ~ ~ l t i ~ t e  15 ,t s ~ g n ~ t l c ~ i n l  fn~tor 1x1 I o ~ ~ e r ~ t i g c o s t ~  optlmlzed for the growth of tiybr~domas and other related 
H\  Clone's ncv Ft I \I  CI o\t products nle dcs~gned to do mamnial~an cell lines, and F F T ~ I  C L O ~ F ~ I I ,  optimized for 
just [hat - dcl~vcr  both cost-elfcctivenes5 , ~ n d  hlgli growlng CHO-K1 and other ep~thellal cells Both products 
1x1 lorm,tnce demonstrate man) of the same growth characterist~cs 

Fr T \ I  Cr u\r p r o d i ~ c t s  arc m a n ~ f ~ ~ c ~ u r e d  a n d  ~nherent in FBS, and w ~ t h  comparable IgG levels 
~ x o ~ c \ ~ c c l  u rth tlic \nlnc cdre '15 clthcr H\  Clone sern irslng Loit cosl, high performance, and stable supply make 
I L Icricd-s\ \tc.niV technolog) '~nd "true pool'  neth hods FLI \LCLO\L' THE ideal FBS alternat~ve 
~n large lot slzcs Tiie\c 5tt.ps rcsult ~n conhlstcnt Contact us for FREE satnples for evaluat~on 
pcrfurmancc 

Start Switclzing Your Cells to F E T . ~ L ~ L O V E '  and Watch Your Savings Grow! 
To1 c\niuplc, c15s~ci11c cur ~ r t ~ t  115age oJFBS o t  50 l i t c t ~  pci c c 1 1 ,  nl S320/L*, lolnl FBS cost = 416.000 

Foi c t c ~  1 lltcr of PctrtlCloi~c [isrd rn place of FBS, thri e arll br sn\~]igs oJnboul Sl60** Constdri t l~e fo l l ow~ng  table. 

f R' 
'I "Innovative Products for Cell Culture" 
? . 
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If it's patented, it's bound 

I If you need to keep an eye on new products and exhaustive, authoritative technical and scientific data- ! 
emerging technologies, look into the patent collec- bases. Including CA Search: with over ten million 

tion on Dialog? You'll see virtually every product chemical literature citations. Ei Compendex*Plus~ I 

you can imagine, and probably a few you can't. showcasing significant literature from The Engineering 

The CLAIMS" file covers U.S. patents back to Index. And Medline: indexing over 3,709 inter- 

1950, with special indexing terms for precise loca- national and U.S. journals covering every subject 

tion. And you can view the full text in biomedicine. 

of patents since 1971 in our new Powerful search tools like RANK, 

U.S. Patents Fulltext. M A P  and REPORT enable you to 

We've also added JAPIO, with locate, consolidate and analyze the pre- 

three million unexamined Japanese cise information you need quickly. 

patent applicatibns since 1976. Derwent World These capabilities, combined with unmatched con- 

Patents Index provides six million international tent and coverage, make Dialog your best one-stop 

patent abstracts, while I N P A D O C  covers applica- source of new product and technology data. 

tions and registrations from 56 countries for the N o  matter what you're looking for, look into 

latest family and legal status information. Dialog first. For a free list of our enhanced patents 

For prior art or patentability studies, consult our collection, call Dialog Sales at 800-3-DIALOG. I 
The Answer is in Dialog 

D~alog Informat~on Serv~ces. Inc. A Knlght-R~dder Company 

I i 1 I I i I I I \ 

e 1993 Ddog Informat>~n Servlcei, In<., 3460 Hlliv<ew Avenue, Pnlo Alto, Caitfomia 94304 All rlghti reserved DIALOG is n r e l v ~ e  mark of Ddog  Infomatian Semscei. Inc., Registered U.S Patent and Trademark OBce. 
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Packard Cuts Liquid Sample 
on Costs In Half! 

Introducing Packard's MultiPROBETM - Everything You Need 
in a Liquid Handling System at a Price You Can Afford. 

MultiPROBE - a new robotic multichannel liquid handling system 
from Packard with features that will make your sample preparation 
more efficient. 

Multiple tips - provide processing speeds of over 12CU) samples per 
hour, but at half the cost of high-end, multi-tip systems. 

Varispan - a new cost-effective multichannel sample processing 
technology providing automatic variable spacing between sampling 
tips. This enables any cambination of test tubes, microplates or vials 
to be processed without reducing throughput. Now you can perfonn 
the work of four single tip systems for the price of just one. 

EMcient sample probe washing - reduces carry-over with high 
volume/high throughput washing, in many cases eliminating the cost 
of disposable tips. 

Accusense* - Packard's exclusive liquid level sensing technology, 
reduces sample volume requirements to less than 50 pl - unmatched 
by any other system. 

Easy-to-use software - simplifies programming of today's applica- 
tions through a graphical-user interface and simple user prompts. You 
don't need to be a programming specialist to operate a MultiPROBE. 

EMciency without complexity in a cost-effective package ... 
the new Packard MultiPROBE. 

*Patent pending. 

Packard Instrument Company, One State Street, Meriden, CT 06450 U.S.A. PACwD T*: m-m-2351 Toll FR.: i mi TX: a 5 1  FM m - p ~ i 3 * 7  
A Canbena Company 
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Vdumes in tbe ~ O D S  IN 
NEUROSCIENCES Series 
edited by 
P. Michael Conn 

Neuropeptide Analogs, 
Conjugates, and Fragnents 

Comprehensive protocols are included 
for neuropeptide synthesis and characier- 
ization, biotinylation and radiolabeling, 
receptor characterization and assessment 
of subtypes, development and character- 
ization of antisera, and the use of 
agonists and antagonists. 
May 1993, 3% pp., $85.00ASBN: 0-12-185275-X 

Paradigms for the 
Study of Behavior 

This volume presents detailed descrip 
tions of the means for measuring a wide 
range of behaviors. 
June 1993, 480 pp., SS5.00ASBN: 0-12-185277-6 

Fiber Toxicology 
g%%. warheit 
Key Featme3 
W Discusses the importance of newly 

developed fibers in commerce and 
their possible health risks 

W Presents changes and updates in 
methodology of assessing human 
health risks related to fibers 

W Presents new and contemporary ideas 
regarding fiber toxicology ' 

June 1993, c. 521 pp., $99.00ASBN: 0-12-735431 

Parasitic Protozoa 
SECOND EDllTON 

$%%. Kreier 
volume 5 
Babesia and Plasmodia 
June 1993,345 pp., $99.00 
ISBN: 0-12-426014-4 

Membrane Fusion 
Techniques 
Parts AandB 
edited by 
Nejat Diizglnes 
Volumes 220 and 221 in tbe MEIHODS lh' 
ENZrnOLoGYSerles 

PartA 
June 1993,433, S75.00ASBN: 0-12-182121-8 
Part B 
July 1993,462 pp., $75.00/SBN: 0-12-182122-6 

Designing Antibodies 
Ruth 0. Mayforth 
Comb Bound $49.95 

I June 1993,207 pp.ASBN: 0-1248102M I . . 

S M  and SFM in Biology I The Adhesion Molecule 
,.A,...A I... FactsBook -,uu vy 

Dthmar Marti and Matthias Amnin 
!JXM and SPM in Biology is a book fully 

dedicated to biological applications of the 
new technology of scanning probe micro- 

Rod Pigol and Christine Power 
A Volume in the FACISBOOK Serfes 

August 1993, c. 192 pp., $42.00 (tentative) 
ISBN: 0-12-555180-0 

I scopy (SXM). The scanning-&eling miao  
scope (STMI and its first offspring, the I The Photosynthetic 
scanning force microscope (SFM), resolve 
surface topography at the atomic scale. 
They also detect certain electronic and 
mechanical properties, and perform well in 
ultrahigh va-mum, ambient atmosphere, 
and aqueous solution environments. 
June 1993, c. 323 pp., S69.95ASBN: 0-12-4745W 

Bacteriocins of 
Lactic Acid Bacteria 
edited by 
Dallas 6. Hoover and Larry R. Steenton 
A Volume & the FOOD SCEhCEAND TECHVOLOGY 
LNIERNAnONAL Serles 

Key Features 
W Brings together the current knowledge 

on all fronts of baaeriocin research 
W Focuses on the application of these 

substances for use as commercial food 
preservatives 

W Discusses the ecology, function, 
molecular biology, and potential for 
further development, via biotechno- 

1 logical manipulation 
1 June 1993, 278 pp., $85.00ASBN: 0-12-35551W 

Reaction Center 
edited@ 
Johann Deisenhofer and James R. Norris 
volume 1 
July 1993, c. 415 pp., $129.00 
ISBN: 0-12-208661-9 
volume 2 
July 1993, c. 558 pp., $129.00 
ISBN: 0-12-208662-7 
Save 15% when you buy botb wlumes. 

Methods in Toxicology 
serial €dim 
Charles A. Tyson and Hanspeter Wltschl 
Vohum 3, Part A 
M a l e R ~ T o x k o l o g y  
Wf~Wi.9 e d f ? ~ ~  
Roberl E. Chapin and Jemld J. Heindel 
W k - 0  Boruad: $69.95/SBN: 0-12-4612083 
Casebound: $155.00ASBN: 0-12-461207-5 
July 1993,389 pp. 

ACADEMIC PRESS 
Order Fulfillment Department 
6277 Sea Harbor Drive, Orland 

I "' I TnLL FREE 1-800-321-~~b~ FAX: 1-800-336-73 bMLL I U 

I change with01 Pr~ss.  hc. Ail 
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