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MALLEABLE MOLECULAR ferent parts of the antenna complex LHZ. 
LOGIC GATES They found that the excited state is local- 

One approach for increasing the density ized in one part but delocalized in the 
of devices for computing is to rely much other. The results have implications for 
more heavily on accessing large arrays of the rate and mechanism of energy trans- 
programmable memory. If the density of fer in photosynthesis. 
interconnections is high, then the pres- 
ence in individual devices of defects that 
may form during assembly or even during 
operation need not impair the operation 
of the remainder of a chip. Collier et al. (p. 
391; see the news story by Service) have 
harnessed the electrochemical properties 
of rotaxane molecules in solution to cre- 
ate switching devices for such computers. 
When used as a barrier layer between two 
electrodes, these molecules create a 
"closed" switching state, but an oxidizing 
pulse can irreversibly "open" the switch. 
By selectively applying such pulses, logic 
circuits (AND and OR gates) can be creat- 
ed because the high and low current lev- 
els differ by more than a factor of 10. The 
performance of these micrometer-scale 
devices is expected to  scale to  much 
smaller dimensions. 

FORECASTING RIFT 
FEVER EPIDEMICS 

Rift Valley fever periodically infects hu- 
mans and livestock in eastern Africa. The 
virus is transmitted by mosquitoes, and 
thus all major epidemics in the past half 
century have occurred after periods of 
heavy rainfall. Linthicum et al. (p. 396; see 
the Perspective by Epstein) have devel- 
oped a metric based on an analysis of cli- 
mate indicators and satellite observations 
of vegetation distribution that may allow 
outbreaks to be predicted up to 5 months 
in advance. Such advance notice of out- 
breaks, along with satellite monitoring of 
vegetation to infer locally affected areas, 
would greatly facilitate measures to con- 
trol or limit epidemics through vaccina- 
tion and mosquito control. 

SHEDDING LIGHT ON 
PHOTOSYNTHESIS 

During bacterial photosynthesis, light-har- 
vesting antenna complexes absorb pho- 
tons and enter an excited state. Subse- 
quent steps transfer excitation energy to 
the reaction center. Understanding the 
precise processes of excitation and energy 
transfer has been the focus of intense re- 
search, but characterizing the electronic 
excited states has proved difficult. Van Oi- 
jen et a1 (p. 400; see the Perspective by 
Orrit) used low-temperature single 
molecule spectroscopy to study two dif- 

OIposms REPEL 
3pposite charges attract. so our intu- 
 tio on tells us that charged particles 
will uniformly cover a surface with the 
spposite charge. Aranda-Espinoza et 
aL (p. 394) examined the adherence of 
negatively charged latex particles to  
the surface of large vesides (20 mi- 
crometers in diameter) made af mix- 
tures of positivdy charged and neutral 
surfactants and found that a separa- 

tion into adhesive and nonadhesive 
(repulsive) zones occurred. The au- 
thors argue that negatively charged 
:ounterions aggregate on the inside 
surface of the veside in the nonadhe- 
sive zones and that it is their charge 
that repels the Latex particles. This ef- 
fect, electrostatic adhesion saturation, 
may operate between membranes and 
lreskles in cells. 

COLORS FROM ALL OVER 
THE SPECTRUM 

The energy for photosynthesis in plants 
and bacteria comes from visible light. 
Jiang et al. (p. 406) report the isolation 
from the photosynthetic bacterium Rho- 
dospirillum centenum of a hybrid pho- 
toreceptor that appears to be related to 
both blue-light (cryptochrome) and red- 
light (phytochrome) photoreceptors. With 
one domain that is similar to the prokary- 
otic photoactive yellow protein (PYP) and 
contains the blue light-absorbing p-hy- 
droxycinnamic acid chromophore and an- 
other domain that displays similarity to 
the red-light sensitive phytochromes, the 
new protein is named Ppr, for PYP-phy- 
tochrome-related. Ppr mediates blue 

light-dependent regulation of the chal- 
cone synthase gene, and it may represent 
a component of an ancient bacterial sig- 
naling system that later gave rise to the 
plant phytochromes. 

WAS THAT A RIGHT OR A LEFT? 
From outward appearance, most verte- 
brates display left-right (LR) symmetry. 
However, the design of the internal organs 
is frequently asymmetric. Recent studies 
have provided insights into the genetic 
program that functions in directing LR 
asymmetry. In the chick, the fibroblast 
growth factor FGF8 and the Sonic hedge- 
hog protein (SHH) act as early right and 
left determinants, respectively. As a com- 
parison, Meyers and Martin (p. 403) exam- 
ined the mouse, only to find that FGF8 
and SHH perform very different functions 
in the two organisms. The chick right de- 
terminant FGF8 is a left determinant in 
mouse, and instead of activating left-de- 
termining factors as it does in chick, SHH 
blocks the left-specifying genes from be- 
ing expressed on the right in mouse. 

HELPING HOSTS 
ACCEPT GRAFTS 

Bone marrow loss that may occur during 
cancer chemotherapy is fatal unless a 
bone marrow donor can be found who is 
an exact match-that is, completely histo- 
compatible-~~ that the graft cannot at- 
tack the host. One approach for avoiding 
graft versus host disease (GVHD) is to de- 
plete mature T cells from the bone mar- 
row. Unfortunately, this procedure often 
makes the bone marrow cells less likely to 
engraft and less potent against tumor re- 
currences. Shlomchik et al. (p. 412; see the 
news story by Hagmann) now show that 
for minor histoincompatibilities, GVHD is 
precipitated only through the antigen- 
presenting cells (APCs) of the host. Thus, it 
may be possible to increase the likelihood 
of successful transplantation by targeting 
only the appropriate APCs of the host 
rather than the T cells in the graft. 

INHERITING A BAD BACK 
Intervertebral disc disease, which is typi- 
cally associated with sciatica, is a com- 
mon and costly public health problem. Al- 
though a genetic component has been 
suspected, it has been difficult to demon- 
strate because the disease is multifactori- 
al-environmental and physiological fac- 
tors also contribute. Annunen e t  al. (p. 
409) refined the usual methods of linkage 
analysis and were able to demonstrate an 

CONTINUED ON PAGE 299 
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IMWCATWG -SAW 
ELEMENTS IN INVERSIONS 

Genomic variability is generated by multiple 
ewnts such as inwnions, insertions, deletions, ' 

and rearrangements. Although inversions are 
widely distributed in many genomes, the ori- 
gin of these sequence altwations is uncertain. , 

Indirect evidence indicated that transposable 
elements w n  create inversions, but direct sup : 

port for this event in a natural population has 
been elusive. By cloning and characterizing the . 
t j  inversion of a natural DmophHa population. . 

Gceres et a1 (p. 415) now provide support for 
the causal role of a transposable etement in ' 

generating the inversion. A mechanism for the 
Zj inversion, as directed by a now1 transpos- 
able element, is proposed. 

association between the disease in a chromatids in Xenopus egg extracts. The 
group of unrelated individuals from Fin- human securin protein is the product of a 
land and an allele coding for one of the transforming gene called PTTG (for pitu- 
polypeptide chains of collagen IX. itary tumor-transforming gene) that is 

overexpressed in some tumors and in 
CUT THE PROTEINS, carcinoma cell lines. Thus, the vertebrate 
DIVIDE THE CELL analog of Pdslp may contribute to tu- 

Proper segregation of chromosomes dur- mor formation by causing missegrega- 
ing cell division, which often goes awry tion of chromosomes. 
in cancer cells, requires precise timing of 
the release of sister chromatids and the STRESSING VIRUS AND HOST 
beginning of anaphase. In yeast, selective Understanding the molecular basis of 
proteolysis of the securin proteins Pdslp adaptation in response to stress is key to 
and Cut2p is required for chromatid sep- being able to predict the ability of a virus 
aration. Related proteins with similar se- to become resistant to drug therapies. Pre- 
quences have not been found in mam- vious studies of this phenomenon have 
malian cells, but Zou et al. (p. 418; see been hampered by the ability to look at 
the Perspective by Orr-Weaver) report changes in only a few genes at one partic- 
the identification of proteins from Xeno- ular time. Wichman et al. (p. 422) have 
pus and humans that are functionally re- done a dynamic, genome-wide study of 
lated to Pdslp and Cut2p. The vertebrate the evolution of bacteriophage $XI74 un- 
proteins are degraded by the anaphase- der conditions of high temperature and an 
promoting complex, and a mutant ver- unusual bacterial host. In replicate cul- 
sion of the Xenopus protein that is not tures, similar changes were observed but 
degraded blocks separation of sister their order and timing differed greatly. 

I TECHNICAL COMMENT SUMMARIES 

FUNCTIONAL APPROACHES TO 
GENE ISOLATION IN 
MAMMALIAN CELLS 

The full text of these comments can be seen at 
www.sciencemag.org/cgi/content/fulV285/5426R99a 

C. J. Hannon et al. (Techview, 19 Feb., p. 1129) "developed the MaRX system," which 
they described as "a specialized strategy to facilitate function-based gene isolation in 
mammalian cells." 

A. V. Cudkov et al. comment that "the basic concepts and most of the technical 
aspects of the MaRX methodology ... seem indistinguishable from the principles and 
methods that our laboratories and others have published over many years." A. Kimchi 
et al. describe one of the early "well-established methods ... the technical knock out 
(TKO)," which was designed according to the same principles as those applied by 
Hannon et al. and which has been used for isolating novel genes that control a com- 
plex biological process. 

- - L?., -- 
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As precise as you like 
Eppendorf micromanipulators have long been synonyms for A star has been born in the form of TransferMan@ NK, with 
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satility. Electronically control- sensitive proportional 
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manipulation techniques. tested TransferManQ 
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different methods for manip- operation and two selec- 
ulating suspension cells in table speed ranges. 
line with your requirements. 

TransferMan@ with TwinTip Holder TransferMan@ NK 

Features of TransferMan@ and TransferMan@ NK: 
Electronic control via stepper motors 
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Integrated adjustable coarse and fine manipulation 

Electronic "Home" function for problem-free capillary exchange 
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lCSl (Intracytoplasmic Sperm Injection) and related ART techniques ES cell transfer (e.g. for producing transgenic and knock-out animals) 
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for TransferMan@ NK only: M i d i  (e.g. isdation of i n d i  cells fmm fixed cell pepmkm) 

These unique advantages enable the proportional Whatever you decide, you'll be guaranteed precision, sensiti- 
TransferMan@ NK or the dynamic TransferMan@ to be used for vity and simple operation. Tailor-made for demanding appli- 
all micromanipulation techniques with suspension cells. cations. 
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Introducing GIBCO BRL. THERMOSCRIPT RT-PCR Systems. 

THERMOSCRIPT" RT-PCR Systems, employing a novel avian 
RNase H- reverse transcriptase, together with the M-MLV-derived 
SUPERSCRIPT" I1 RNase H- RT family of products, offer exceptional 
RT-PCR performance, no matter what your need. 

THERMOSCRIPT RT-PCR Systems 
Higher specificity 

Synthesize cDNA from high secondary structure RNA, rare RNA, 
and RNA with high GC content, and improve specificity of priming. 

Superior to RNase H+AMV and M-MLV RTs for cDNA synthesis 
at temperatures up to 70°C. 

Higher sensitivity 
100-times better sensitivity than with AMV H+ RT. 

Higher yield and longer transcripts 
Reduced RNase H activity for increased percent of full-length cDNA 
and higher cDNA yield than with AMV or M-MLV RNase H+ RTs. 
Amplify RT-PCR targets up to 12 kb. 
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Internet Ordering and Information: www.lifetech.com 

SUPERSCRIPT Preamplification System 
Configured with SUPERSCRIPT II RNase H- RT for first-strand cDNA 
synthesis. Use for cloning or customize with amplification enzyme of 
choice for PCR. 

SUPERSCRIPT ONE-STEP" RT-PCR System 
Unique combination of SUPERSCRIPT II RNase H- RT and Tq DNA 
Polymerase to amplify up to 3.5 kb fragments. 

Detects 5 to 10 molecules of RNA template. 

Single tube reaction for reduced pipetting and risk of contamination. 
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SUPERSCRIPT Preamplification System 
SUPERSCRIPT ONE-STEP RT-PCR System 

Us. Academic & Gowmment Fax Orders: (800) 3 3 1 -  U.S. Industrial Fax Orden: (800) 352-1468 These products are for laboratory research use only and are not intended 
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"An INVALUABLE addition to any 1 - 
used k r  scientific 
pubPicationam 1 
SCIENCE, 3 July 1998 

IvDISPENSABLE companion 
f o ~  lesearche , t achers, clinic 
and ~ u r r ~ r r ~ u r ~ ~ ~ a t u r s  - F a l l  strip 

journal of the American Medico, a#@# 
24 June 1998 - 

... Bibliographies Made Easym 

O N L I N E  SEARCH TOOL 
Access and search more than 100 remote 

bibliographic databases such as MEDLlNE 
and many university library catalogs from 
within EndNote. 

l Transfer your results directly into your 
EndNote database! 

REFERENCE DATABASE 
l Create an unlimited number of EndNote 

databases. 
l Store abstracts, keywords, and notes. 
l Link to full-text articles on the Web. 

I -STEP B I B L I O G R A P H Y  M A K E R  
l Create 1 -step bibliographies~~ from within 

Microsoft Word (Mac and Win) and 
Wordperfect (Win). 

l Insert citations and format bibliographies 
without leaving your word processor. 

l Includes more than 300 bibli- 
ographic styles (e.g., APA, 
Science, Nature). 

Compatible wi th most 
Windows and 
Macintosh computers. 

DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE! 
&e5 
SOFTWARE INC 

The Endlote Company 

Australia (+61) 66.58.3874 France (+33) (0) 1.42.46.00.42 Germany (+49) (0) 69.970841.11 Japan (+El) 3.3502.6472 
Baltic nations/Scandinavia/Russia (+46) 481.511.23 Spain (+34) 91.359.01.82 Switzerland (+41) 21.711.15.20 800 Jones Street Berkeley California 94710 USA 

UKllreland (+44) (0) 1865.784800 PHONE 800.554.3049 OUTSIDE USA 510.559.8592 
0 Copyright 1999 Niles Software, Inc. EndNote is a registered trademark of Niles Software. Inc. All trademarks are the property of EMAIL info@niles.com http://~ww.niles.com 
their respective companies. 
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I Registratron 
for Students 

- L 

N e x t ~ s a n e 5 , 0 0 0 ~ , ~ 9 ~ ~  
ta the 166th ~tanal d ' b ~  w,ee)d . invita to submit 

an abstract for a contributed poster tiQ *&em. 
. 1. 

"y7&&&id i n f m ,  abstract and mgktmion forms gm,- 
;bV@n the Web or .by contacting the AAAS tvk@ings Offic;s. All &st~~&..tS 
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:h.com 
Visit our website: 

Wvwvmrn 
Germany USA 
Anz~nger Str. 7 4 170 Mendenhall 
D-85560 Ebenberg Ooks Parkway, Suite 16C 
Tel.: +49(0)8092-82890 High Point, NC 27265 
Fox: +49(0)8092-21084 Tel.: +01 (336) 812 995 
E-mail: info@mwgdna.com Fox: +01 (336) 81 2 99t 

E-mail: info@mwgbiotec 

UK 
Woterside H 
Peortree Bric 
Milton Keyn~ 
- 5  . ..," 

once 
; Avenue du I 
IC 61 3 
,1045 Courtc 

. .-%",>%," 

Switzerland 
3u6bec Grobenockerstr-. 1 

CH-4 142 Mijnchel 
~boeuf Cedex Tel.: +41 (061) 41 

.: +JJ \ I  joy592050 Fax: +41 ( 0 6 1 ) 4 1 o u o 1 ~  
x: +33 (1)69592055 I: mwgbiotech@magnet.ch 
nail: info@mwg-biotech.fr 

1 
istein 
60616 
, " , 3 , ,  

ouse 

lge 
ss, Mk6 3BY 

lei.: +44 \UIYUUJL~/IU 

Fax: +44 (01 908)24772 
E-mail: info@mwg.co.uk 



I Slide-A-Lyzera Dialysis Cassettes 

For detailed technical information. 

lnt roducing 
our smallest 
breakthrough yet. 
Pierce Slide-A-Lyzere MlNl Dialysis Units 
quickly and efficiently dialyze samples as 
small as 10 pl. 

100% Leak Tested: Soon-to-be patented design 
prevents wicking around the membrane that can 
occur in homemade devices. 
Excellent Sample Recoveries: Slide-A-Lyzer" MlNl 
Dialysis Units generally recover 9-10 pl after dialysis 
of a 10 pl sample. 
Drastically Reduced Dialysis Time: In less than 
10 minutes, 100 PI of pH 2.8 buffer is converted to pH 
9.4 dialyzing against a liter of bicarbonate buffer, pH 9.4. 
Ready to Use: No membrane treatment or assembly is 
required. Caps are provided to seal each unit to prevent 
evaporation and airborne contamination. 

Trust the entire family of Pierce 
Dialysis Products. 
Slide-A-Lyzef' MlNl Dialysis Units 

Very economical and very fast 
Perfect for small (10-100 ~ 1 )  samples 
Excellent sample recovery (90-100%) 

Slide-A-LyzeP Dialysis Cassettes 
95%+ sample recovery 
Very high surface arealsample volume ratio for 
rapid dialysis 
For I00 pl-15 ml sample sizes 

Snakeskin" Dialysis Tubing 
Veryeasy to fill: The first truly tubular dialysis tubing! 
Veryeasy to use: No preparation or presoaking 
necessary 
Veryeasy to dispense: Snip what you need 
For 15-1 00 ml sample sizes 

visit the Pierce web site at www.~iercenet.com. 
I Call 800-874-3723 or, outside the u.s.., 815-968-0747 for the name of your local distributor. 
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3747 N. Meridian Rd. PO Box 117 Rockford, IL 61105 U.S.A. Tel: 815-968-0747 Fax: 815-968-7316 
Technical Assistance E-mail: TA@piercenet.com Customer Assistance E-mail: CS@piercenet.com Internet: http://www.piercenet.com 

Q Pierce Chemical Company, 1999. a Perstorp Life Science Company 
Slide-A-Lyzere and Snakeskin" are trademaas of Pierce Chemical Company. 



For the best value 

it pays to look closely. 

Competitive Price.?. 
Now you can order 3 O.D. Setect oligos 
for just 6Ot per base from a name you 
know and trust: Sigma-Genosys. No 
setup or desalt charges, either. You won't 
find a better value anywhere else! 

Sugerior Quality. 

I 
You'll appreciate our 100% guaranteed 
quality and rigorous attention to detail. 
Every oligo is QC'd by PAGE analysis, and 

I 
every batch is performance-tested by 

I mass spec. 

Quick Delivery. 
,< Order through o w  Web site, 

www.genasys.com, and wc'li ship 
your oligos in just 24-48 hours. 

:' * 3 O.D. Seleet oligw arc desalted only. Oligos must 
i -k 10 to 35 hascs in length. No modifications or 
, . additional purification. Wet, orders only. 

Toll Free: 877-260-0764 www.genosyzcom 
Emid: info@genOsys.com 





In the 803, United States Biochemical Corporation made DNA sequencing history with ;;re~;;,",~;~~amS;;,";~~is 

the introduction of Sequenasey Now we're making history again with the introduction of a B'OtechLimitedoritssubsidiaries~ 

new company - USB:" And we're introducing a way of doing business that focuses on 
delivering truly personalized customer service. Unsurpassed biochemical and molecular 

biology expertise. Premier products. And absolute attention to quality in every respect. 
We invite you to learn more about USB and our line of manual DNA sequencing systems. 6' 

ultrapure biochemicals and superior molecular biology enzymes., Visit us at www.usbweb.com. wusbT. 
Or call 1-800-321-9322. USB. We believe it's time for a great small biotech company. Rediscover the chemistry" 
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Genomic Services 

Modified Oligonucleotides 
New Modification Center 

Capacity of > 1000 modified oligos a day! 

Concentr - 96-wells 

MWG-BIOTECH is official licensee 
for CY" -Dyes (AP-Biotech) and 
Molecular Probes Inc.-Dyes. 
Circle No. 75 on Readers' Service Card 

European countries see prices on website. 
Prices given above are valid for oligos ordered in 
0,Olpmol synthesis scale (Length <30mer) 
Average amount: > 1 OD. 
No setup fee +tax + delivery. 
Offer is valid from 01.07.99 to 31.08.99. - A - 1  Just use our  website for  ordering: 

I UIEH www.mwg=biotech.com 
Germany USA UK France Switzerland 
Anzinger Str. 7 4 1 70 Mendenhall Waterside House 14; avenue du qu6bec Grabenackerstr-. 11 
D-85560 Ebenberg Oaks Parkway, Su~te 160 Peartree Bridge SlLlC 61 3 CH-4142 Miinchenstein 
Tel.: +49(0)8092-82890 High Point, NC 27265 Milton Keynes, Mk6 3BY F-91045 Courtaboeuf Cedex Tel.: +41 (061) 41 6061 6 
Fax: +49(0)8092-21084 Tel.: +01 (336) 812 9995 Tel.: +44 (01 908)247700 Tel.: +33 (1)69592050 Fax: +41 (061) 4160619 
E-mail: info@mwgdno.com Fax: +01 (336) 812 9983 Fax: +44 (01 908)247724 Fax: +33 (1)69592055 E-mail: mwgbiotech@magnet.ch 

E-mail: info@mwgbiotech.com E-mail: info@mwg.co.uk E-mail: infamwg-biotech.fr 



for Plant Genetic Engineering 

Scientists at Purdue University, in a project funded by Biotechnology Research and Development Corporation, 
have developed a novel chimaeric promoter for plants that exhits mch  greater activity than other promoters 
currently available. 'Ibis super-powerful promoter ("!XIPER-PROMOTER") is useful for expmsing genes at 
high levels in genetically engineered transgenic plants. ,., = - , , .+,,. g17-'kzJ7,Teyxk- ..-, T y c  : .L~-:,,dq-:r .? . txT.L= ,...:. . . V : ,", :. ,: " , ;-z2-!; y p -  ,G?Y: p.$ \xe q+,r.$&, <;~:> >; u 2 , 

Led by Dr. Stanton B. Gelvin, the scientists dissected the tmwriptional ~gulatory sequences af two genes, 
encoding actopine synthase (ocs) and mannopine synthase ( ~ 2 9 ,  and "mixed and match#' their 
transcriptional promoter and activator sequences in vqious combinations, one of whicH pmbcd the 
extraordinarily active SUPER-PROMOTER. When attached to the GUS gene and introduced into abcco 
plants, the SUPER-PROMOTER drives GUS expression at levels approximately 40 to 100-fold higher ban 
other known strong pmmote~, such as CaMV35S, doubleCaMV35S, and "Big Mac" (see chart below). Sunilw 
results have also been obtained in cassava and cow-pea. Micmcopic analysis of p h t  tissues RV& W the 
SUPER-PROMOTIF& functions in virtuatly all plant cell types. Furtkrmore, the strmg activity af the 
S U P E R - P R O M W B ~  , m o r n  and stable for several generations in transgenic tobacco plants pw&g in 

, I .1 . , 

tissue ctdture or d. . ' z - d ~ C , ;  . :$k +3:,.F,,3f ;> ;+,riF.l: :; +,2A:r$yf;ti$;t; F..q.,FhC:-:2.. :%,, ~~jz~;.:L;~~3~~~~~;~~g;g~;i~~;~+~~y~:=:;:c:~~;i'y, . .,..* - .  ..; .. :;:2; ::Y;;-:.<.:: '.. ,:: ;; ;~:$.:;!s 
, , . .  : ,  . .  . . , - . I,, - , . . ; . >  . ; : ,  . ; . - . 1 

The !!WPER-PROMCYI'ER also functions in corn. Quantitative studies in corn indicate .the SUPER- 
-. . <&!g.T-,?,: y e ,  2 : y<yd  ;..;:.,, z ,> 

PROM= functions as effectively as other promotem in side-by-side c o m n s .  gag&72i333j7$6iLgi, -: 

> A2 

'-L&:~ Patents for the S~@$B-PROMER have been allowed, issued or an pending in the US. and abroad. : .  + 

ki 

- - - - ~ ~ p p  

GUS Activity in Transgenic Tobacco Leaves 

22142 1 

I 
. . I 

LFTERATURE 

Promoter 



TRY OUR eCOMMERCE SOLUTION @ www.sigma-aldrich.com 
EASY ON-LINE ORDERING 

The Sigma-Aldrich PipeLineTM ecommerce 
system offers simple, on-line access 
to over 200,000 products from the 
Sigma-Aldrich brands: Sigma, Aldrich, 
Fluka, Supelco and Riedel-de Haen. 
Now you can place multi-brand orders 
for biochemicals, chemicals, equipment 
and laboratory supplies from all of 
our brands in a single transaction. 

FIND WHAT YOU NEED FAST 

With eight different ways to search, 
including product name, product number, 
CAS number, molecular formula and 
structure, pinpointing products is a snap. 

Stop the chase and log on today 
It will make your job easier. 
www.sigrna-aIdrich.com 

A TOTAL INFORMATION RESOURCE 

Because we are a manufacturer, we offer 
not only quality products but the technical 
knowledge and support to back them up. 

Over 90,000 on-line MSDS's 
Over 2 million on-line Certificates 
of Analysis 
Thousands of data sheets and 
technical bulletins 

SIGMA-ALDRICH 

3 0 5 0  S p r u c e  S t r e e t ,  S t .  L o u i s ,  M O  6 3 1 0 3  8 0 0 - 5 2 1 - 8 9 5 6  o r  3 1 4 - 7 7 1 - 5 7 6 5  
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For a free demo, visit us 
t www.microcal. com -. 

"Microcal's Orlgln 6 
graphlng engine of tt 
graph pes, the ma 
tomitB2ns.N 

Microca 
~ u s 6 c n a f % n a o  
F o c 1 4 1 ~ ~  Em4- 
0 1  W. and Labla* are 1 
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Discover New :. ~kdive D r u g  fo r  human Canrpr ~ 
1 
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GMP Non-cGMP Produc 
Optimization Testing 

New Zealand Whil 
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Whether you're imaging individual atoms with an AFM 
or measuring voltage across a cell wall, there's no tolerance 
for vibration. That's why we've created 
TMC's 63-500 Series High Performance 
Lab Tables. Rugged construction and state- 
of-the-art work surfaces assure precise, 
accurate results in diverse applications. 

I And our patented Gimbal Piston' isolation system brings both 

or the new CleanTop II'", 
with our patented, spill- 
proof design. But choose 
TMC, for lab tables that 
won't make waves. 

High 
Performance 

Lab Table I 

15 Centennial Drive 
Peabody, MA 01 960 USA 

Tel: 978-532-6330,800-542-9725 
Fax: 978-531 -8682 

email: sales@techrnfg .corn 
www.techmfg.com 

I 
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ACCURACY 
. . . the next paradigm in cloning, 

TrueBlueW Vectors! 

This is why: 
Insertional I w o f  Ma* 

Tel.: (450)688-4498 Fax: (450)686-9100 

Viit our web-site for an authorized 
TrueBlu&*distributor nearest you. 



Think of it as a time machine. 

The ABI PRISM. 7700 Sequence Detection System compresses weeks of work into hours. 

Quantitation of nucleic acids is now faster and more automated than ever before due 

to the breakthrough of real-time quantitative PCR. Not only is the assay development 

simple and quick using our proven and well-defined assay design guidelines, but all 

post-PCR processing steps are eliminated by the integration of thermal cycling, detec- 

tion, and data analysis. No electrophoresis. No radioactivity. This total solution delivers 

the highest sample throughput available, enabling thousands of reactions per week. 

Add our world-class service and support, and you've got a whole new way to speed up 

your research process. For more information, call 1.650.638.5800. 

Real-time quantitative PCR. Work toward discovery, not against time. 

ABI PRISM" 7700 Sequence Detection System 
-- - 

Applied Biosystems 
{ PE Biosystems 

Roche . Tel: 1.800.345.5224 or 1.650.638.5800. Fax: 1.650.638.5884. www.pebiosystems.com 
ThePCRp,ccess scove:ed ny pa:~n*s  cwl~e l !  11, lioc.-r M o i - m a r  Sys:!n'i In: ar.: l i  H! r l I rnan~ La Roch? Lid App e d B  a s y s l r ~ n s  PE a~:d PEB!ssys l? i is  
ar? t raoem?r< i  art1 AH P .  .,.lalo :s ces y n  a f t  re4 st?rp: l r a o p r a r i s  o l i i i .  Perkin E ~ n i i r  Corporal on PEAppI?!! H c s y ! ~ m i  w e l o p s  a i ia  r n n r ~ ! ~ l A c l ~ ~ r ? ,  Is  
[ x : ~ d ! ~ r ~ c  n ac:~r%?r~c A { h  SO 9000 qid l y  S ~ ~ ! F " I S  ?),. ra,v?-ty Ff!r R?sf;arro dip On y Ncr o ~ s i .  ~n d a ~ ~ i o s l ~ c  [XO(:YOI, ?s 
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EUROPE 
A The Naherlands 08m0221910 
N O W  22715090 
Poland 58 3414726 
Portugal 1 3613620 
RUSSII W5 1354206 
Slovak Repub l~  4217 4341 @365 
Slovenia OM351 510 
Spain 93 404 52 14 
Swededceland W 83050 
A Swiherland 01 830 70 37 
A United Kingdom 08W 378894 

unw AMERICA 
hgentim/urwmy 1 4383 3603 
Bmi l  

b i o B W  (Be10 Horirmne] 
31 2919877 

Prom~cro (Sao PauIo) 11&%5% 
Chile 22472976 
Colombia 1 6112287 
Ecuador 32582483 
Mexico 5281 4718 
V m e a l a  2 265 0891 

PACIFIC ASU 
A Australia 
A Beljing 

Joint Vmure 
SP 

18W225 12.3 Faklstan 9251 518469 
10 68498287 S~npapore 775 7284 

T a m  0223825378 
21 6483 5136 Thailand 
379 432 2510 Blo-Actlve CO , Lld. 2 683 01114 

2646 6101 Dlanoslc Blotech 2 295 2532 

ii MlaOLE E4STlAFRICA 
@33€69 7981 22451785 
(02) 478 5911 l h E l  8 9477077 

3 7 0 4 m  Lebanon 1 2 4 W  
93564784 South Africa 21 981 1560 

Turkey 2163858321 

Service Card ReV.041599 

RornslFI-rn 
28W Woods Hollow Road 
Madisan. Wisconsin 53711-5399 
Toll Free In USA (800) 3569526 
Toll Free FAX In USA (800) 3561970 
Phone (608) 2764330 
FAX (608) 277-2516 

A Auslrla 
A Belgium 
C m h  Republlc 
Denmark i c  

Hono Kono 
Finland 

Precision Design. .. for Life 

www-promega.com 

A France 
A Gsmy l nd i i  - 

Indonesia 
A hoan FHw SClsnmk c.nrL 

Toll Free in Camda (800) 234-7437 
Greece 
Hungary 
Ireland Malaysla 

N m  Zealand 
A Indigtar Rornapa Mllca 
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