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G e t  3 centrifuges in 1 with the SORVALL~ And not only is the SUPER T 2 1 simple to operate, it 
I 

SUPER T 21 Benchtop Superspeed. has a compact, durable design. It will fit easily on a bench- 

Only the SORVALLe SUPER T 21 offers three top right in your lab. These features, combined with its 
overall versatility and a capacity you'll never outgrow, centrifuges in a single system to meet all your personal 
make the SUPER T 2 1 the perfect personal centrifuge for 

centrifugation needs. It's a benchtop superspeed with the 
both research and clinical applications. capacity, g-force and performance of a floor model; it's a 

For more information about the SUPER T 21, call refrigerated microcentrifuge; and it's a high-capacity 
lowspeed tabletop. 1-800-522-SPIN. In Europe, call (44) 1438 34 29 00 or 

The SUPER T 21 accommodates an array of high- Fax to (44) 1438 34 29 25. Or call your local SORVALLm 
representative. 

performance rotors that  allow you to  spin a wide 
variety of tubes, bottles and even microwell plates. 
Spin from low speeds up to 21,000 rpm and in capacities 
up to 3 Liters. 
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MDL SCREEN manages the data generated 
during every stage of the HTS process. 
Built on the solid foundation of ORACLE 
and designed in working HTS laboratories, 
the system can handle the variety and 
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highest efficiency in your cell line. 

Maximize Efficiency 
The efficiency of lipid- 

mediated transfection varies 
greatly depending on the cell 
line and lipid used (Figure 1). 

That's why we developed the 
PerFect Lipid" Transfection Kit. 
Now finding the right lipid for 
your cell line is easy. Simply 
transfect the supplied pgalac- 
tosidase reporter plasmid with 
each of the eight PerFect Lipidsm 
(pFxRl-8) and assay for the 
percent of blue cells (Figure 2). 

F i g m  2 Tmn.&ted CHO cclLc a$ivsiw 
Bgahtodm, stained with Xgal. 
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cell lines. To see for yourself, 
check out our web site 
(http://www.invitrogen.com) 
or call our Technical Services 
Department. 

For perfect transfections 
with every cell line, there's no 
better choice than the PerFect 
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information or to place your 
order, call today. 

Telephone (619) 597-6200 
Fax (619) 597-6201 
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Distant relatives 
Fossil evidence indicates that 
primates arose by the Eocene, 
about 55 million years ago. Al- 
though some new finds have 
provided key information on 
their early history, some other 
aspects are uncertain or con- 
troversial, such as the relation 
(and in some cases identifica- 
tion) of early anthropoids (dis- 
tant ancestors of humans) to 
other primates. In an article, 
Kay et al. (p. 797) overview re- 
cent fossil finds and present a 
phylogenetic synthesis. 

Warming trend 
The El NiiioSouthem Oscil- 
lation phenomenon in the 
tropical Pacific has a periodic- 
ity of 3 to 4 years, but longer 
term oscillations may be super- 
imposed on these fluctuations. 
Gu and Philander (p. 805) 
present a mechanism for these 
longer oscillations in a model 
that links the extra-tropics and 
tropics. Influx of warm water 
from higher latitudes into the 
tropics triggers a feedback cycle 
with an interdecadal periodic- 
ity. Such a mechanism may be 
responsible for the recent but 
yet unexplained warm condi- 
tions that have persisted over 
the tropical Pacific. 

Westward flow 
A circumglobal equatorial sea- 
way, the Tethys Seaway, ex- 
isted during the Cretaceous 
from about 145 to 65 million 
years ago, and perhaps even 
longer ago. It has been sug- 
gested that a westward flowing 
current through this seaway was 
important in dispersal of fauna 
and in controlling at least equa- 
torial climates, but numerical 
models of ocean circulation 

Joining the resistance 
Hybridization between the sugar beet and related species has 
brought resistance to pathogenic soil nematodes into the natu- 
rally unprotected sugar beet. Cai et al. (p. 832; see the news story 
by Moffat, p. 757) mapped chromosomal breakage points to iden- 
tify and clone the gene conferring resistance. The HslP'o-' gene 
encodes a protein with similarities to those that confer gene-for- 
gene response to bacterial pathogens. 

have had difficulty in reproduc- calculations for the charged 
ing this flow pattern. Bush (p. water complexes H502+ and 
807) now reports results from a H30;, which are prototypes 
coupledatmosphere-oceanmod- of strong and intermediate- 
el in which a westward circum- strength hydrogen-bonded sys- 
global current appears as a ro- tems. The quantum character of 
bust feature. the shared proton depended on 

the oxygen-oxygen distance 
W and thus, bond strength; the 

strong H502+ complex behaved 
Clusters classically, whereas the H 3 0 1  

within water complex showed quantum ef- 
Two reports focus on the fects even at room temperature. 
chemical and physical prop- These results may also have 
erties of water and their depen- implications for proton transfer 
dence on cluster size and dynamics. 
charge. Gregory et al. (p. 814) 
combined theory and experi- 

ment to study the dipole mo- 
ments of water clusters consist- 
ing of two to six molecules. 
The polarizability of the water 
hexamer is close to that of liq- 
uid water and ice, indicating 
that the water hexamer may 
represent the dominant interac- 
tions present in these con- 
densed phases. Tuckerman et 

al. (p. 817) present ab initio 

Tagged for 
ready recovery 

A synthetic route is successful 
only if the desired product can 
be recovered cleanly. Studer et 

al. (p. 823) have taken advan- 
tage of the unusual solubility of 
fluorocarbon groups to recover 
products without chromato- 
graphic separations. For ex- 
ample, by tagging one of the 
reactants with a fluorocarbon 
group, the product, which car- 
ries the tag, can be recovered in 
a fluorocarbon liquid phase. 
Leftover reactants and by- 
products will separate into or- 
ganic or aqueous phases. 

Recharging volcanoes 
Isotopic studies have provided 
important information on pro- 
cesses in magma chambers, such 
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as the extent that magmas melt 
and then mix with adjacent 
rocks or the amount of mixing 
with other magmas. Davidson 
and Tepley (p. 826) show that 
a detailed record of such pro- 
cesses can be extracted by look- 
ing at strontium isotopic varia- 
tions in zoned plagioclase crys- 
tals forming from the magmas. 
In three case studies, sudden 
jumps in the isotopic composi- 
tion corresponded to changes in 
mineral chemistry and likely 
mark discrete recharge events. 

Visual searching 
How do we find the ten of dia- 
monds in a deck of cards thrown 
faceup on a table? The biased 
competition model of visual at- 
tention suggests that we bias our 
search for cards with red pips (a 
top-down factor) and we detect 
which of these cards most 
strongly matches the require- 
ments of ten pips and diamond 
shapes. Rees et al. (p. 835) pro- 
vide evidence from functional 
imaging studies suggesting that 
the dorsolateral prefrontal cor- 
tex in humans contributes the 
bias signal to the inferior tem- 
poral cortex that mediates ob- 
ject recognition. 

Neuron protection 
The loss of dopaminergic neu- 
rons in a critical spot in the 
brain, the substantia nigra, is a 
hallmark of Parkinson's disease. 
Choi-Lundberg et al. (p. 838) 
have used an adenoviral vector 
to deliver a neuronal growth 
factor to just that region of the 
brain. Tests of this procedure in 
a rat model of Parkinson's dis- 
ease show that loss of the neu- 
rons after induced degeneration 
is slowed relative to the rate in 
untreated rats. 
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j ONE STEP NATIVE  PROTEIN  PURIF ICATION 

M i c a l i o n  of 
Maltose-Bindinfl Pmlein 
(MBP) with >98% 
Purity in one step. 
Std' NEB Broad Range 
Protein Marker 
Lane 1: uninduced cell 
extract. Larle 2: induced 
cell extract showing 
expressed fusion protein 
(97 kw. Lane 3- Flow 
through, Lane 4 and 5: 
MBP fractions eluted 
after inducing cleavage 
overnightat 4°C. 
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Introducing IMPACTYa new kit for obtaining Advantages of the IMPACT" system 
pure native protein after a single affinity step. 0 One step affinity purification 
Developed from basic research at New England Procedure out at 4.,C 
Biolabs on protein splicing. IMPACTWuses a new Yields with native sequence 
class of proteins called "inteins" modified to 

O No polyhistidine tags 
undergo directed cleavage at 4°C when induced No proteolytic cleavage of fusion protein 
by thiol-reagents such as DTT. Simply clone your Requires only beads 
target protein into the provided expression vector Can label target C-terminus 
to create a target protein-intein-chitin binding 

domain (CBD) fusion. Bind the fusion protein to a 

chitin bead column. wash, induce on-column 

intein cleavage by adding DTT and then elute your 

native target protein at > 98% purity. Circle No. 44 on Readers' Service Card 

For more information, call 1-800-NEB-LABS 
T H E  N EXT STEP or visit the NEB web site: http:llwww.neb.com 

New England Biolabs Inc. 32 Tozer Road, Beverly, M A  01915 USA 1-BOO-NEB-LABS Tel 15081 927-5054 Fax (5081 921-1350 emall: ~nfo@neb.com 
New England Biolabs Ltd., Canada Tel. (8001 387-1095 (9051 672-3370 Fax 19051 672-3414 emall: infoQca.neb.com 
N e w  England Biolabs GmbH, Federal Republic of Germany Tel. (01301 83 30 31 (061961 3W1 Fax (061961 83639 email, info@de.neb.com 
N e w  England Biolabs (UK) Ltd. Tel. (08001 31 84 86 (01462) 420616 Fax (014621 421057 email. info@uk.neb.com 

DISTRIBUTORS: Australla (071 5594-0299; Belg1um!080011 9815; Braz11iOlIl66-3565, Denmark 1311 5620 00, F~nland 191 584-121, France ill 3460 24 24, 
Greece 101) 5226547. Hong Kong 2649-9988; India (5421 311473; Israel (031 5351205, Italy 1021 381951: Japan I031 5820.9408, Korea 1021 556-0311. Mex~co (51 519-3463; 
Netherlands (0331 495 00 94: New Zealand 1091 418.3039, Norway 22 22 04 11: Singapore 4457927, Sweden 108) 30 66 10, Sw~tzerland 1061) 481 47 13; Taiwan (021 8802913 



r Tet-Onnet-Off Expression Systems & Cell Lines 

?volutionl syste 
.,r tightly regulated 
mamrlli-n gene er-lressnc 

"*:, ?,, 5 ,- " . . ' . ... . - . i ~ + s i h M .  < ,  . . 
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Figure 1. Inducible onloff control of gens expression. HeLa Tet-Off and Tet-On cell 
lines stablv exoressino a tet-reoulated oTRE-derived olasmid with the E. colilacZoene 
were culhiredin the ibsence oi presence of 1 pglml b o x  For Northern analysis, Topg 
of total RNA per lane was hybridized simultaneously with IacZand GAPDH probes. 

Tc: 2 vg/ml - 0 vg/ml 

CLONTECH's new Tet-On and Tet-Off Gene Expression 
Systems (#K1621-1 and K1620-1, respectively) and Cell Lines 
(please inquire) provide high-level gene expression i n  
mammalian cells. Obtain induction levels of more than 
1,000-fold in response to tetracycline (Tc) or doxycycline 
(Dox), a tetracycline derivative. Induction is precisely 
regulated by the concentration of Tc or Dox in the media so 
you tightly control expression levels. Also, induction is 
specific to the cloned gene, eliminating the pleiotropic 
effects that occur in many other inducible systems. 

The tiaht, precise, and specific resDonse of the Tet Svstems - .  
make "in vivo biochemical" studies possible for the first 
time-a feature that makes this system ideal for studies of 
gene function. Get highly reproducible gene function data 
with the Tet-On and Tet-Off Expression Systems. For more 
information or to place an order, call 800-662-CLON or 
contact your local distributor. 

Figure 2. Inducible. high-level expression of the Bcl-2 anoptosir meno. HeLa S3 
Ta-Off Cells stably tranaonned withwithtet-regulated pTRE-Bcl-2 were grobn in 20.0.006. 
0.004, 0.002, 0.001,,~.000~, 0.00025. and 0 (Jg/ml of Tc (Lanes 1-8. respectively). A ~ ~ ~ ~ e ~ y " ~ t ~  controllable expression syotems is covered under U.S. patent 15.41758. Western blot contalnlng 100 Vg Of protein each condition was simuhaneOusl~ assigned to BASF Bioresearch Carp. Prior to purchasing these products, nonacademic research 
probed wlth human Bcl-2-specific and human cyclin-61-specific mouse monoclonal institutions are required to obtain a lhcense from BASF. For licensing information, please contact Amy 
antibodies. Tc gave 100-fold induction of Bcl-2 Porter. Dir. of Business Development at BASF (fax: 508-755-85061. 

I n  Gennany please contact CUNTECH GmbH Tel: 49 6221 303907 Fax: 49 6221 30351 1 
AusImlia: INEGRITEO SCIENCES 61 2 9417 7686 . M a  and E n m n  Evnpr BIQTRAOE 43 1 889 
1819 . & I g i d r L r r g :  WMBURG B.V. 0 800 1 9615. Canada: B I O W  SCIENWIC 3C6 828 2455 

Cach Rapublic: SPlMCHW 42 19 65214. France: OZYME 33134 602424 . Gruly. UONECH 
C&H 49 6221 303.907 Gn.cw: BIOSUL 30 1 483 1190. lily Kamw BIO-GENE TECHMOWGY LlD. 
852 2646 6101 . h a I :  BIOWGICALlMOUFIRIES COO 972 49960595 low GElUlYE SRL-39 2 6127621 . Japan: mYOBO W, M. 81 6 348 37a6 K o m  K O W  BIOTECH COW. 82 2 556 mll Malaysia: 
BRISX LSOUMES 603 777 2808. M a i c e  AFCO, IMC. 525 519 36.3 lhw M.&danh. WESTBURG 
B.V. 31 33 495 00 94 . hadinaria: INEMEOlCA 4 8 749 9 4 0  . Singaprr. RESEUCH IMSTRU- 
MEMI'S Pa LTD. 65 775 7284 . SpaillPolyal: GEMCIBIO 34 1 630 0379 Swikdan+ P.H. SIMEUM 
6 CIE AG. 41 61 272 3924 . Taiwae UMIMEO HEALTHCABS IMG 886 2 7202215 . Tki lad:  DELTA 
LABORATORY W.. LTD. 662 UO 3805 . Trrtwr: BMAMAK MISKCIYAII SO 216 385 8321 . Unimd 

1020 East Meadow Circle, Palo Alto. California 94303 USA 
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The Peltier-effect Thermal Cycler That Began A 
Technological Trend: The MJ RESEARCH PTC-100 

I A MUCH-COPIED DESIGN 

First Introduced in 1988 and 
Improved Over Time-It Still 
Outperforms Most Cyclers 

WATERTOWN, Mass. -In 1986and 1987, 
much "buzz" was circulating in the biology com- 
munity about a new method for identifying and 
amplifying sequences of DNA that was being 
developed by the Cetus Corporation. A tanta- 

Left to right: A PTC-100-96AgV with a speedy silver-gold block that can ramp at up to 2.5OClsec, lizing paper describing an form of PCR* 
a PTC-1 OOHB with improved Hot Bonnet heated lid that mplies heat and pressure to the tops of tubes had in Science in late '6 but a critical 
or plates for oil-free reactions, and a PTC-100-16MS that holds 16 slides & 24x0.2ml tubesfor in sit". 

How Peltier-efect Heat 
Pumps Actually Work 1 RIGHT WAY TO USE PELTIER 

The Peltier effect is a solid-state physical phe- It is now widely accepted that Peltier heat 
nomenon that was first described by JeanPeltier pumps are the best technology for thermal cy- 
intheAnnalesdechimie in 1834. Peltierobserved clers-but exactly how these pumps are applied 

that when current passes through is critical. A design was pioneered with the 
a bimetallic junction, one side gets PTC- 100 where the pumps are mounted between - hot and the other gets cold. In the a low-mass sample block and a large, efficient 3 2Othcentury,this"effectWhasbeen heat sink. Permanent mounting allows fast, 
combined with semiconductor efficient heat flow between the pumps and the 
technology to construct small, bi- block. The heat sink can store heat to be later 

directional heat pumps that are electronic in pumped back into the sample block, or it can 
nature. These pumps are extremely precise and disperse the heat to outside air-this depends 
reliable, and they are the basis of MJ cyclers. upon the action of a computer-controlled fan. 

The Cycler That Went To War in the 
Persian Gulf and Battled Plague in India 
When adversity flared in the Persian Gulf six 

years ago, the tools of molecular biology were 
brought to the front. Biological weapons were 
threatening; means todetecttheiruse wereneeded. 
PTC- 100s were there-and they did their duty. 

In 1994, unsettling reports were circulating 
that plague had erupted in Surat, India. Indian 
authorities were addressing the problem as best 
they could, but the skills to detect Y. pestis had 
atrophied over time. Working with the WHO, MJ 
RESEARCH donated several PTC- 100s, allowing 
Indian scientists to use molecular methods to 
battle the disease. In the final analysis, only these 
molecular tests' proved that the plague patho- 
gen was ever present (see Nature Med 1 : 1237-9). 

* PCR iscovemiby patents omedby Hoffmm-LaRoche, Inc. & F. Hoff- 
mann-La Roche Ltd. U w n  should obtain license to &om the reaction. 

MJ Engineer Paul Titcomb in 1990, with a r I 2- 
100 that was camouflaged by the U.S. Marine 
Corps for field use in Operation Desert Storm. 
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refinement--the use of thermostable polymerase 
enzyme-was not described officially until '88. 
At that time, the need for significant numbers 
of instruments to thermally cycle tiny aliquots 
of biological reagent first became apparent. 

The partner of the Cetus Corporation, The 
Perkin-Elmer Corporation, concentrated on the 
development of a thermal cycler based upon 
mechanical vapor compression technology. MJ 
RESEARCH, INC.-then a year-old start-up com- 
pany-recognized the opportunity and began 
development of instnunent based upon the more 
promising Peltier-effect heat pump. Several 
other companies in the U.S. and England also 
began development of thermal cyclers-mostly 
based upon resistive heating and passive air or 
water cooling (though one other US firm also 
developed a variant of the Peltier cycler). 

Inlate '88, MJRES~~~cHhtrodLIcedthe world's 
first Peltier thermal cycler-the PTC- 100. Since 
that time, the instrument's design has been 
modified, crafted, tweaked-andperfected. To 
this day, the PTC-100 outperforms most com- 
peting cyclers in uniformity, speed, accuracy, 
andcapacity-eventhough at least twenty other 
manufacturers have since entered the market. 
MJ has introduced newer designs-the Mini- 
Cycler, DNAEngine, andTetrad-yet the PTC- 
100 remains a respected workhorse of science. 

But perhaps the greatest compliment to this 
pioneering design is the ubiquitous imitation. 
Though it was scorned at first by some, the PTC- 

I 100's configuration is now mimicked by virtually 
every manufacturer in every new introduction. 

A U ~  M J RESEARCH, mc. 
Manufacturer of Peltier-effect Thermal Cyclers 

149 Grove St. Watertown, MA 02172 USA 
(800) 729-2165 Fax (617) 923-8080 
Dishibutors Worldwide-Fax, E-mail or Web for List 
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- 8 -  . *In addition, the clone addres 
. I be easily determined by the 
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-From a single copy gene, a mu 

gene family, or an entire YAC 

L-hqyou can identify the cognate 
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,:, Or let Genome Systems conver 

'?<even the largest YAC into 
.+?overlapping sets of PI or *:zy 
&~tPAC/BACn clones in a matter of days. 
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Genome Systems provides its PAC/BAC libraries in 
; k i ,. 

convenient DNA pools for screening by PCFP. - .- 
'3- ^ >  1 

.<Depending upon your choice of kits, enough DNA is " Our s e d w s  Inelude; 
. i 
<:provided for 25 or 50 screens. PI (85kb) genomic library screening service (human, 

A , 
. 

. "  
ES mouse for knockouts. rat and drosophila). . Our High W s R y  F#&mm Can Bs Hybrid€%& 

. ' . t w l t h  Your Choho of Proesr Human PAC; or Human. Mouse ES 129/SvJ, Mouse 

c 'Genome Systems double-spots up to 150,000 C57BU6, Mosquito or Zebrafish SAC (120kb+ inserf) . I 
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-on 22 by 22 cm filters. (36.864 spots per genomic rary screening services. ,,: - , .- 
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Double-spottr'ng makes it easy to h A G E  human. and mouse cDNA clones: 

m gene knockout services. f . .> f 

mouse BAC ' 

and 129/SvJ ES cells. L >  - 
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.,,';.>8620 Pennell Drive 
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:;!St. Louis, Missouri .r:  * 

;* ". ' (800) 430-0030 or, (314) 692-OO33 

'Tacslrnile: (314) 6920044 
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f;~t ;?France: Appel gratult, 05902104 
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. , UK: Call us free on, 
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I :.'.:ernail address: Gen 
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Our latest product - 
designed by you 

BioDirectory '97 
Years of customer research. That's what's gone into 

BioDirectoryN '97, Pharmacia Biotech's new product 

catalog.Yeat-s in which we have listened to  you and your 

views on catalogs. The result? A compact, easy-to-use 

tool for life science research - designed by you. 

Convenience starts on BioDirectory's cover with the 

at-a-glance listing of contents and continues right through 

to  the clear contact information on the back cover. 

In between, you'll find all you want to  know about 

our more than 3,000 products in a concise, easy-to- 

Circle No. 49 on Readers' Sewice Card 

digest form.The new tabbing system pilots you quickly 

through BioDirectory. Ordering information is next 

to the product - as ordered - and we've added a 

separate technical appendix and applications guide. 

In short, it's all you'll need to have at hand - and 

its distinctive design means that it will always be on hand. 

Contact your local Pharmacia Biotech ofice to  get 

your own BioDirectory 

As we say in Sweden, "tack s i  mycket" (thank 

very much) for your help. 

Pharmacia 
Biotech 
"tden. (ma t w  rest of the 
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We challenge vou to find a more 
powerful UVIVIS for bioresearch. 

The Perkin-Elmer Lambda BIO WIVIS 
will take on any bioresearch application you have 

in mind, including analysis of proteins, peptides, 

nucleic acids and enzyme kinetics. These powerful 

systems are backed by the same expertise that 

the most challenging assay routine. For even more 

capabilities, add powerful UV WinLab" software. 

So if ~ou 're  in the market for a UVIVIS, 

put the Lambda BIO to the test. When it 

comes to bioresearch, no other system 

brought you PCR, automated DNA sequencing and comes close. For information, in the U.S. call 

DNA svnthesis. And thev all deliver 1-800-762-4000. Outside the 

the performance and reliability that U.S., contact your Perkin-Elmer 

make Perkin-Elmer the world representative. On the Internet: 

leader in analytical instrumentation. http://www.perkin-elmer.com. 

Lambda BIO UVIVIS features 

more than 70 preprogrammed, New Lambda BIO 10, 
easy-to-use applications to make 20 and 40 UVIVIS 

Canada Tel: 1-800-561 -4646 Fax: 41 6-674-9520 Eumpa Tel: 49-7551 -61 -3521 Fax: 49-7551 -1 61 6 
Japan Tel: 61 -45-314-8381 Fax: 81-45-314-5142 Latin America Tel: (551 1) 576-9600 Fax: (551 1) 276-1864 

U.SA Td: 1-800-762-4000 Fax: 203-761-2882 
W i l l a b a a ~ d T h e ~ O ~ C a p o r a b o n .  

M ~ h s ~ & a n d s ~ ~ t u e d b y ~ - ~ m ~ a n d ~ & t h e ~ ~ & o f 1 5 0 9 0 0 1 .  

Circle No. 32 for Literature 
Circle No. 33 for a Sales Call 



The I m p o r t a n c e  or unolce  

., . d r '  'medbodPlbeRr ' lined 

See for Yourself - Su~erior Sensitivitv in Short E X D O S U ~ ~  Time 1 

Whether your labeling method of choice is Random Priming, 
Nick lbnslation, 3'-End Labeling, or RNA lkammiption, there is a 
convenient kit for use with our chemilumhmcent or Ormogenic 
substrates. For ultimate flexibility, versions of all kits are available to 
make hybridization probes labeled with either fluorescein or biotin 
and include either alkaline phosphatase or horseradish peroxidam 
conjugates. Once your DNA or RNA probes are labeled, detection is 
quick and simple on GeneSmm membrane with either r+y-tc-use 
CDP-StarTY or Enhanced Luminol and Reflectionz* film or 4CN Plus. 

Them new labehug kits give you everything you need to label probes in 
preparation for in situ hybridization QSH) applicatiom of Rtmahanca 
m e  Signal ArnpMcation (TSAR7 -the bmakthmugh technology 
that gives you mpmcedented si@ ampli6cation that is up to loo0 
times greater than conventional methods. And TSA can be used with 
both ISH or immunohiatochemisixy @IC) techniques. 

With Remisauce products, you get the the largest selection anywhere 
of nucleic acid labeling and detection products, allowing you the widest 
range of choica h m  a single source. And you get the aaguranoe of know- 
ing that product compatibility and system optimization are built in. 

Call today to ham more about how R e n b c e  products provide the 
quality and choice you need for ymu lab. And when vou do, ask abollt 
& & l i a e d V B  

nucleotide analogs available in a 
widerangeoffluorescain-andbiotin- 
labeled d e o x p ~ d e s ,  ribonu- 
cleotides, and dideoxynuclcddes. 

Raasnsra-- 
ndNWnd-mhlg 
~ d ~ U S e h r F R & b ,  
El.&Fm&NanarandCap*. 
W.%rb.-dTWhc.. 
Bsaoldur-FdJaS 
r s ~ m b r m E U S 0 9 m 2  
Q-m-nlr*ldrru. 
owLL-RDdd41m 
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BACULOSOMESm RECOTM System 
PanVeraS BACULOSOMES are simple to use Purified P4505 are also available in PanVeraS 
and require no additional protein components ready-twse "Mix & Metabolize" RECO System, 
for biotransformation activity. These which includes a complete enzyme mix and 
membranes are produced from insect cells ccl separate reaction buffer. This format greatly 

800-791-1400 
( In the USA and Canada 1 

infected with a baculovirus vector expressing simplifies the use of purified cytochrome P450 
both a recombinant human P450 isoform and isozymes with their associated proteins, making '.., rabbit NADPH-P450 oxidoreductase. them as easy to use as microsomes but with the 
BACULOSOMES exhibit higher specific activity inherent advantage of using purified proteins. 
than human liver microsomes and are RECO Sytems current4 available: 3A4, 1 A2. 
competitively priced. EACULOSOMES current4 
available: 2C 1 9, 2D6, 3A4, 3A4+b5. Other enzymes 

A 
PanVera also offers other recombinant human 

Purified P450's enzymes including cytochrome b5, NADPH- 
PanVeraS soluble, purified, recombinant human P450 oxidoreductase, UGT 1 * 1, and GST's. 
P450's are produced in E.coli and yield the Additional Drug Metabolizing Enzymes are 
highest specific activity that is commercially currently under development. 
available. lsoforms current4 available: 1 A2, 
2El. 3A4. For more information contact PanVera Way. 

PanVera Corporation, 545 Science Drive, Madison, WI 537 1 1 USA. 608-233-5050 Fax: 608-233-3007, Email: infogpanvera.com, Homepage: http:/~.panvera.coml 0 1997. PanVera Corporation 

In Japan contact TaKaRa Shuzo Co . Ltd. Otru. Sh~ga. Japan Phone +81 77543-7247 Fax. +8 1 447-43-9254. In me UK conracr CamMge Bioscience. CamMge. UK Phone- +44 1223-316855 Fax: +44 1223-360732 Emall: cbiMix.cmpll i~.co uk 
In SwQedand contact JURO Suppiy ffi. Lucerne. SwiQMand Phone +41(041)410165 1 Fax: +41104114104564 Email juro~I~err&mail.6c.ch 
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Westem Blots of HIV-1 viral lysate eledmblotted onto nitrocdltrlose membrane. 
. IW pg, m pg. lmmunodetection with HlVpositive human serum followed by enzyme-labeled 

antibody. lmmunodetected with appropriate KPL substrate. 

r vVhy use 'radioactivity when you can get 
results like this without it? 

Detect, measure and 

characterize with KPL's high- 
performance, non-radioactive 

kits and reagents. 

You don't need another 

lecture on the usage and disposal 

problems associated with 

radioactivity. But you do need to 

know about viable, reliable 

alternatives. KPL offers over 600 

products for applications in 

ELISA, Western, Southern and 

Northern blotting; and immuno- 

histochemistry. 

Nucleic Acid Labeling and 

Detection Systems 

Substrates for Microwell 

ELISA, Immunoblotting and 

Immunohistochemistry 

Western Blot Systems 

HistoMarkm Biotin 

Streptavidin Kits 

Secondary Antibodies to 

Human and Animal 

Immunoglobulins 

BacTracem Antibodies to 

Selected Bacteria 

Because we make our own 

products, we can 

customers with immediate access 

to indepth expertise via our 

Technical Service line and Fast- 

Facts". And we're happy to 

discuss custom and bulk orders. 

Granted, sometimes you have 

no choice but to use radioactive 

methods. However, most times 

you do. That's when you should 

count on KPL. 

For a catalog and more 

information, call 1-800-638-3167. 

2 Cessna Court, Gaithersburg, MD 208794174 U.SA Phone: 800.6383167 or 301-948-7755 Fax: 301-948-0169 

TmeBluem, BluePhd, HisfOMarP, BacTme* and Fa~tFaco'" are trademarks of KPL, Inc. 
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B R I L L I A N T  D ISCOVERIES 
W I T H  ALZET P U M P S .  

alzet 
OSMOTIC PUMPS 

www.alza.corn/alzet 
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Comet Hale-B0pp Volume 11: Modern Applications R. K. Ellis, W. I. Stirling, and 
Find and Enjoy the Great Comet Steven Weinberg B. R. Webber 
Robert Burnham "The insight and depth of his treatment The book provides an introduction to QCD 

comet ~ a l ~ - ~ ~ ~ ~  is among the great comets which singles this book outfiom others in this with emphasis on its applications in collider 

ofour  lifetime, F~~ everyone interested in field can be largely attributed to Weinberg: physics. By providing comprehensive cov- 

seeing this new celestial wonder, here$ a authority as an originator of many of the ideas erage of all the important collider processes, 

detailed guide to the coming apparition: how in the book ... Thir book combines exposition the book is both a textbook and a valuable 

to see the comet, what to look for, how to of technical detail with physical insight in a source of reference material for all particle 

photograph it - even how to discover a comet unique manner that confirms thepromise of physicists. 

on your own, ~ ~ l l ~  illustrated in this Vobme 1 and I have no doubt that these two Cambridge Monographs on Particle Physics, 

book also explains what comets are. volumes will rapidly constitute the classic Nuclear Physics and Cosmology 7 
treatment of this important subject " 

58636-4 Paperback $1 2.95 -Michael Green, CERN Courier 

The Sun as a Star ".... Weinberg: Modern Applications goes to 
the boundaries of our present understanding 
offield theory. It is unmatched by any other 

Following the success of his previous books, book on quantumfield theoryfor its depth, Experiments in 
Gahies and The Stars, Roger Tayler presents generalig andgeneral character; and it will E C O ~ O ~ Y  
the first fully integrated textbook on how be an essential referencefor serious students Logical Design and Interpretation using 
studies of the Sun and the solar system help and researchers in elementaiyparticlephysics. " Analysis of Variance 
us understand stars in general and other -0.W. Greenberg, Physics Today A. I .  Underwood 

Volume I1 gives a fresh and logical account Experiments in ecology require careful 
of the methods of quantum field thepry. It planning to produce data that can be used 
includes topics not usually found in books correctly in statistical tests. This book 

The Quantum Theory on quantum field theory, such as the Batalin- introduces the need for a logical structure 
Vilkovisky formalism and its application to to experiments, describes procedures and 
renormalization and anomalies in gauge explains the problems. 

Volume I: Foundations theories; the background field method; the 1997 
Steven Weinberg 

Physiology of Growth 
I? T. Loughna and 

"...for over 20 years there has been no good The Cambridge 1. M. Pell, Editors 
modern textbook on [quantum field theory]. 

Illustrated History of This book is a state-of-the-art review of 
That he has finally done it.. .is cause for how messenger molecules such as gowth  
celebration among those who try to teach and Astronomy hormone work at the molecular level to 
@ to learn the subject. Weinberg: book is for Michael Hoskin, Editor regulate growth. The book's strength is its 
serious students ~ffieldtheT?"Y...[~lt thefirst This is an expertly written and lavishly illus- diverse coverage of such processes in different 
textbook to treat 9uantumfieldthe0'Y the way trated account of astronomical theory and tissues and different stages of development 
it is used by physicists today. " practice from antiquity to the present day. from the foetus to the adult. 

-Howard Georgi, Science Packed with anecdotes and intriguing detail, Socieyfor Eqen'mental Biology Seminar 
the book describes how we observed the sky Series GO 

-8.W. Greenberg, Physics Today 1997 400 pp. Microbial Life 
In The Quantum Theory of Fields, Nobel D. McL. Roberts, 
Laureate Steven Weinberg presents the classic 
calculations of quantum electrodynamics in 
a thoroughly modern way, showing the use 
of path integrals and dimensional regulariza- This volume considers the evolution and 
tion. His account of renormalization theory diversification of early unicellular life, draw- 
reflects the changes in our view of quantum ing together current understanding about 
field theory since the advent of effective field the process of evolution itself and suggesting 

what this knowledge can contribute to the 
study of biodiversity. 
Sociey for General Microbiology Symposium 54 
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