


High Performance and Affordabilit 
In One Storage Phosphor System 

Introducing the New Cyclone" from Packard 
Remarkable Resolution, Superior Sensitivity 
The Cyclone utilizes a state-of-the-art confocal optical 
design in a helical scanning system to optimize efficiency 
of detection, resolution, and sensitivity. The laser beam is 
focussed to less than 50 microns to optimize resolution. 
The unique light collection optical design captures signal 
efficiently for better sensitivity and a long linear dynamic 
range: This novel design enables the Cyclone to take 
advantage of the best phosphor screens available and to 
get the most out of every sample. 

Choice of Phosphor Screens to Suit Your Application 
The Cyclone features a variety of high performance 
storage phosphor screens to optimize results and expand 
applications capabilities. Super Resolution screens are 
best for separating closely spaced bands and activity in 
tissue sections. Super Sensitive screens are designed for 

the most efficient detection of low activity samples. 
MultiPurpose screens are coated for moisture resistance 
and durability. Tritium Sensitive screens are uncoated for 
high resolution tritium detection. From minigels to 
sequencing gels, Cyclone offers a phosphor screen to suit 
your applications. 

Cyclone Fits Your Lab and Your Budget 
Cyclone saves you money and time by eliminating devel- 
oping chemicals and wasted film exposures. No more 
waiting in line for a shared instrument. The compact design 
makes Cyclone a perfect fit for any lab. Best of all, 
Cyclone can be your personal imaging system for less than 
half the price of most storage phosphor systems. Call 
Packard today for a quote and specifications to see how 
affordable high performance imaging is with the Cyclone 
Storage Phosphor System. 
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edited by PHIL SZUROMI 

Series switches 
One possible route for the de- 
velopment of electronic devices 
functioning on a molecular 
length scale is the utilization of 
photoinduced electron transfer 
in donor-acceptor (D-A) sys- 
tems. Debreczeny et al. (p. 584) 
devised a molecule consisting of 
covalently bound units in a D- 
A-A-Dsequence and show that 
photogeneration of ion pairs in 
the first unit leads to the gen- 
eration of local electric fields 
that can be used to control a 
second photoinduced electron 
transfer reaction within the 
same molecule. 

Upon reflection 
In theoretical physics, it is 
sometimes the case that the so- 
lution to one problem can be 
used to solve another by the 
proper transformation of the 
system, such as switching the 
role of electrical fields and 
charges with their magnetic 
analogs in electromagnetism 
(see the Perspective by Girvin, 
p. 524). Shahar et al. (p. 589) 

measured the current-voltage 
characteristics of a fractional 
quantum Hall effect fluid and 
its nearby insulating state and 
found that the results are essen- 
tially identical for the two states 
when current and voltage are 
interchanged. The existence of 
thii duality symmetry for charge 
and magnetic flux may lead to 
new theoretical insights into 
the quantum Hall effect. 

An older first appearance of animals 
Animals suddenly first appear in the fossil record at the dawn of 
the Cambrian, about 565 million years ago. The fossil record has 
generally been interpreted as evidence of a rapid evolution over a 
few tens of millions of years. Wray et al. (p. 568; see the Perspec- 
tive by Vermeij, p. 525) examined this notion by determining 
rates of molecular sequence divergence among metazoan phyla. 
The data suggest that animals may have instead arisen about 1 
billion years ago and that the radiation was prolonged. 

Volcanic hazard 
Mount Vesuvius, responsible 
for the famous volcanic erup- 
tion in 79 A.D. that destroyed 
Pompeii, has had many less dra- 
matic and more recent erup- 
tions that have occurred as re- 
cently as the middle of this 
century. In an effort to assess 
its potential hazard to the near- 
by Naples metropolitan area, 
Zollo et al. (p. 592) report re- 
sults of an active seismic study 
of Mount Vesuvius aimed at un- 
derstanding the internal geom- 
etry of its magma system. The 
results suggest that a melt zone 
may be present at depths of 
about 10 kilometers beneath 
the volcano. 

Fusin and CD4 in 
HIV-1 entry 

Entry of the human immunode- 
ficiency virus-type 1 (HIV-1) 
into human cells requires the 
presence of chemokine core- 
ceptors such as fusin. Lapham et 

al. (p. 602; see the news story 
by Cohen, p. 502) show that 
when human cells are treated 
with the HIV-1 envelope gly- 
coprotein gp120, the complex 
formed between gp120 and 
CD4 associated with fusin. No 
similar complex could be iso- 
lated from nonhuman cells. 
The design of molecules that 
can block this association with- 
out interrupting the normal 
functions of CD4 and chemo- 

kine receptors may provide an- 
other strategy against HIV-1 
infection. 

DNA data arrays 
An important goal in genome 
analysis is the rapid determina- 
tion of variations and mutations 
in specific sequences for indi- 
viduals. Chee et al. (p. 610) 
have developed a high-density 
DNA array chip and used it to 
analyze the human mitochon- 
drial genome (16.6 kilobases). 
A sequence of length L was 
probed by hybridization to an 
array containing 4L probes of 
15-nucleotide oligomers. Se- 
quences can be read out in min- 
utes by comparing the sample 
(tagged with one dye color) to 
the reference sequence (tagged 
with another color). Rapid 
analysis of sequence polymor- 
phism should be possible with 
this approach. 

Inside and off-center 
In chromosomes, DNA is 
wrapped around complexes of 
proteins called histones to form 
structures called nucleosomes 
that not only condense the 
DNA but also play a role in 
gene regulation. Pruss et al. (p. 
614; see the news story by 
Pennisi, p. 503) have analyzed 
the structure of the nucleosome 
by attaching photoactivated 

probes along major groove sites 
of a DNA sequence. The loca- 
tion of contacts to the globular 
domain of the histone that links 
nucleosomes (GH5) suggests 
that the linker histone is well 
within the nucleosome core 
and is located in an asymmet- 
ric, off-center position inside 
the strands of DNA that wrap 
the nucleosome. 

Reducing transmitter 
release 

Metabotropic glutamate recep- 
tors regulate neurotransmitter 
release in the brain, but the 
mechanisms by which the re- 
ceptors inhibit transmitter re- 
lease have been difficult to as- 
certain. Takahashi et al. (p. 
594) measured electrical activ- 
ity in individual synapses and 
demonstrate that activation of 
the glutamate receptors reduces 
calcium conductance in the 
presynaptic cell and thus re- 
duces calcium-triggered neu- 
rotransmitter release. 

Nudear recycling 
The paradigm by which pro- 
teins are imported to the 
nucleus from the cytosol is well 
established-a cytosolic recep- 
tor binds to a nuclear localiza- 
tion signal on the nuclear pro- 
tein after its synthesis in the 
cytosol and directs the receptor- 
nuclear protein complex to 
the nuclear pore for import. 
Aitchison et al. (p. 624) de- 
scribe a new nuclear import re- 
ceptor with a role in returning 
an unusual class of nuclear pro- 
teins to the nucleus-the pro- 
teins that help to export mes- 
senger RNA from the nucleus 
and which must be recycled to 
the nucleus for further rounds 
of transport. 
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I The latest advance in DNA sequencing is now available. 

The T:---IThery r- 

Kit works this well on an 
"impossible" template. 

Imagine what it does with an "easy" template! 

Epicentre's new SequiTherm EXCEL DNA Sequencing Kits 
incorporate unique innovations (U.S. & international patents 
pending) resulting in an ability to sequence even very difficult 
templates. 

SequiTherm EXCEL Kits dramatically reduce stops, ambiguous 
base calls and nonspecific background. When other sequenc- 
ing kits fail, SequiTherm EXCEL Kits can effectively sequence 
through problematic regions containing: 

Inverted or direct repeats 
Hairpin loops 
lnterstrand reannealing 
High CC content 
Dinucleotide repeats 
Homopolymeric stretches 

SequiTherm EXCEL Kits are available for manual sequencing 
using internal or end labeling with 32P, 33P, or 35S, and for 
automated sequencing on LI-COR@ instruments. 

Limited Time Offer! 
Contact Epicentre today to I receive your free copy of  the 
new DNA Sequencing Methods 
and Protocols Guide. 

Data at right: Results using the SequiTherm EXCEL Kit and a standard 
cycle sequencing kit on a template with strong secondary structure. 
Sequencing was performed on a pUC-based clone containing a 150 bp 
inverted repeat capable of forming a 75 bp hairpin/cruciform structure. 
Data were visualized on a LI-COR Model 4000 DNA Sequencer. 

Standard SequiTherm 
Kit EXCEL 

EPICENTRF TECHNOLOGIES 
1202 Ann Street Madison, WI 53713 

800-284-8474 
... when you need to be sure of the quality C 

Circle No. 90 on Readers' Service Card 
Outside of the U.S. contact the distributor in your country or call 608-258-3080 or fax 608-258-3088, 

E-mail: techheIp@epicentre.com + W o M  W& Web: httpAww.epP,centre.wm 
ArphmUw 142261M 0 ksbSr 02-W-2055 9 kabh: O W - 7 W 1 W  @ kehc 045532-7755 * lad: 021-5926M2 a Cprlr 8002685058 

Fdd174822-758 hm l-3&3&&52 @ Gsq. 5152-2075 0 Cma: 1-5977 * t!mgb@iu 822.28966281 * Id 02-335599 
02491391 * Ipn: 03-3545-5720 w 6441-5103 @ k 82-2.9248697 0 Maica 8371&Xi * Namq, law, kdm 22-200137 

N c w Z d d  943-1284 Sibqae 2 6 b l W  * WiAbia! 011-792-3428 0 Sp;i: 93450-2601 OR 934W7610 n Slndm 835-9040 
S*ihsbat 566240100 2-3810844 * T* 3124350775 0 UaibdYllgda: 1-223-366500 



.~apL3 I & W , - ~ ~  LLWBOEZ :MMIW 8 8 8 1 ~ 0 1 ~  : V ~ E A ~ V M  - - - . - . - - - - - - -.. 
paz!Joqmy ue yea uo!iaunluoa go~)bg& : m l u [ & s  
u! pasn uaqh~ a u a 6 e i e ~ ~ ~  wo11 SWD 089 8 :WB3MS 6L8P LLEO9SS 049E C lQqohQli Z :V3UOX 

1021 ELL SO6 W O W  

sluaeeai u w a a  lo anqaJnd all] EEBL OES L L  :lRI" 
d sa!uedu1033essa00jd 83d aqr asn EE co ~ Z L  i :- ZZSL BSS E (!usowuaj) 999ZEES L :WIIIS 

01 BSU~D!~  \I 'aqao~ el-uuewfiog 868OELZ :1UodW+j :NVdVI POZ-zSZd08t : V I M 1  E 3 $ & ~ & ~ ~ ~ ~ ~ $ $ p " i ' a ~ c ~  SLZZ OZL z 10 9900 b69 z :XI# 60PE108SZ :AWU 1~covaua~e1e~ i~sa31~asq .  

P@elaJ-83d S!Ui lo 8SPWJfldl LWt8SP-L :lVS(Ulllld L89LZSL E :13VUSI :lIYIl ll11U31 
Du!puad ssaled. O6OSiLZZ :AVRUOU 6EBSBLS :SNOX DNOH @tkS-PZP-C 

L98s EW6WVlV32 NN 1160~8-OCiO :ANIwu39 sjauenbpea~ aua6ete 
i%5 0080 :MOODNIY 03UNIl PWOS6P' EE N 3H1 PZPZ 09 PC 1 :33NVU4 :S31VlS 03M 



Leave 
Stone Unturned. 

You know the answers you need are out there. Lost under masses of data. To uncover them, leverage the world's 
most complete collection of scientific information right from your desktop with Knight-Ridder Information. 

Search everything from technical and patent literature to industry information .... online with DIALOG*, 
on CD-ROM, on the Web, or use our document delivery senrice. Whether you're searching 

individually or organization-wide, you'll have the freedom to transform information 
into insight, the impulse of science. You don't need to turn the world upside-down. 

Find out more with Knight-Ridder Information - 
more easily, more quickly, more productively. 

Call toll-free in the US: 800-334-2564. 
In Canada and California: 415-254-8800. Europe e-mail: enquiries@drn.krinfo.ch 

Or visit us at http://www.krinfo.com. 
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Haward Univ. 
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Michael Laearbefa 
The Univ. of Chicago 
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Charles S. Levings Ill The Burnham Institute, CA 
North Carolina State Univ., GotlMed Schatz 
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Kyoto Univ. 
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THE MOST COMPLETE LINE OF NON-TOXIC MOUSE EMBRYO TRANSFER PRODUCTS. 

Sigma BioSciences offers more than 
20 products - enzymes, hormones, 
media and medium supplements - 
pre-screened for use in the in vitro 
manipulation and maintenance of 
preimplantation mouse embryos. 
This broadly-based product line 
features M2 and M16 media in liquid 
and powdered form, plus embryo- 
tested water, mineral oil and other 
reagents - all created to the highest 
standards. 

Because these products are 
screened for toxicity in a working 

mouse embryo system, you are 
spared the time and expense of 
reagent testing. Our product screen- 
ing requires that at least 80% of the 
embryos reach blastocyst stage. Not 
only do our Mouse Embryo Transfer 
products save time and money, they 
protect your valuable transgenic 
embryos and experimental results. 

The quality you expect from Sigma. 
The assurance you require. You 
could say we've been very eggwting 
with our Mouse Embryo Transfer 
products. And, you'd be right. 

For more information, speak to one 
of our Technical Service representa- 
tives. Call toll free at 800-848-7791, 
or collect at 314771-5765, ESR 3950. 
Email: sigma-techsm@sidcom 

SIGMA 
Sigma Chemical Company 
PO. Box 14508 
!3. Louis, MO 63178 USA 

Gmmq 0130 5155 Fmce: 05 21 14 08 UK: OSOO 373731 Italy 1678 27018 B d g i ~ h d s :  OSOO 14747/06 022 4748 USA/Canada: 800 325 3010 
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More Total RNA! Larger Samples! 
RNeasy Kits use unique spin column technology for 
simple, reliable, and economical total RNA isolation. 
The new RNeasy Midi Kits offer all the familiar 
RNeasy Mini Kit benefits: 

Speed - consistent highquality total RNA in minutes 

Efficiency - over 90% recovery of total RNA from 
as little as 100 cells or 0.5 mg of tissue, or 
as much as 1 OQells or 250 mg of tissue 

C o n v e n i i  - safe and easy handling without 
phenol/chlorofrom extractions or precipitations 

Versatility - isolation from many sources including Rdiabilify - ready-twse RNA foi any downstream 
animal cells or tissues, blood, bacteria, yeast application, including northern blotting and RT-PCR1 

QIAGEN sample preparation prod& may be used in clinical diognodc labodmy systems after he laboratory has validated their complete system as required by CUA '88 regulations in he US, 
M equivalent in other countries. The PCR process is covered by US pafenk 4,683,195 and 4,683,202 or equivalent in other countries, owned by Hoffmannla Roche AG. 

For more information about RNeasy and other innovaiive total and mRNA isolation products, 
call QIAGEN at 800-426-8 1 57 

QIAGEN Inc. 
9600 De Soto Avenue 
C hatsworth, CA 9 1 3 1 1 , USA 
Orders 800426-8 1 57 
Fax 800-71 8-2056 
khnical 800362-7737 
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TRIO -ThermoblockTM48 

INCREASED CAPACI 

INCREASED CAPACI 
0.2 ml tubes or 3 x 48 

THERMOCYCLING PROFILE identic 
TRIO-Thermoblock 

RELIABLE PELTIER TECHNOLOGY with guaranteed 
performance 

I .  

. , B i o m e  t r a circle .. i en Riaderi service car, 

Germany B iome t ra  GmbH Tel: 0551150 6 8  60  Fax: 0551150 6 8  666 e-mai l :  i n fo@b iome t ra . c  
U K B iomet ra  L t d  Tel: 01622 678872 Fax: 01622 752774 e-mal l :  sales@biometra.co.uk 
U S  Biomet ra  Inc Tel. 1-800 932 7250 Fax: 813  282 1936 I n te rne t :  b i ome t ra@ga te .ne t  



The c b s k  
l 3 fixed-er?gle rotors for 
18 x 1.5/2 rnl, 24 x 0.5 ml. 
or30~0.4mlmiaooenbffugs 
tubes 
RomionalspeedvariaMe 
from 1,000 to 14.000 rpm 
(-16.000 x 9) 

10 s acceleration to max. 
w-d C 6410 

---ffwwfw - 
e Ultra-simple operation 

l2 -pke  rotor for 1.512 rnl . . Z7AmL? 
l Fked lotationel speed 
14,000 rprn (- 12,800 X g) , Fuffills IEC 1010-2420 

ExceUent noise reduction 

C- 8417 C 
All- mtaooenanug. 
forprofeodonels ' 

l High capecity due to 
30-place fix&-angle rotom 
for1.5nmlmbroCentrifuge 

WsNaiIabb,, 

tubes (a- for other W -5417 R 

tubes available) 
l Tefnperature range 

l Aerosol-tight mtor and Wean-9"Cand +40°C 

12-place swing-bucket rotor 
Sample r 4°C 

l Rotational speed variable, &-speed 

from 500 to 14,000 rprn 
l Standby refrigeration 

(- 20,800 x g) 
*Coding aggregate built in 

l 10 s acceleration to max. 
back of cenWfuge 

speed 
l Dimensiom, (H x W x D): 

Fuffills IEC 101 0-2-020 
22.7 x 32.6 x 59.7 cm 

l Dimensions (H x W x D): 
22.7 x 32.6 x 36.9 cm 

Than for demanding the ultimate from us 
z$jbq->  ;Yk: h6;i3:cv &%,%@=- @ I & z g & S  

I n d y&u ou Centrifuge 541 5 C*&S pihen - -*of 

to be a real '%inner". It tuns and runs and nlns, in 8417 C/R 
m Simpla symmetrical 

laboratories ail over the world. It is always quick loading of .ptor opposite 

and always reliable. However, your demands have rotor mgmmts haYe the 
samecode 

increased, and this has led us to develop our 
classic model even further. Obviously, we have 
retained all of its renowned good qualities, and er centr~fugation tlmes, and thus 
have only concentrated on those aspects which save time. The compact refrigerated Centrifuge 

?&?W .? 
could be improved. &$g&i 541 7 R maintains a sample temperature of 4 "C, 
The new Centrifuges 541 7 C and 541 7 R are main- even at maximum speed. 
tenance-free, pleasantly quiet and, with room for Regardless of which centrifuge you choose, the 
30 sampias, offer considerably greater capacity. 5 4  7 C or 541 7 R, you are choosing the classic 
Extremely short acceleration and deaelemtlon model of tomorrow. 
times, well as a greater RCF (g-~lrlber), 

I 

- I- I- 

Eppendorf - Netheler - Hinz GmbH .22331 Hamburg - Germany. T 
e-mail: eppendrt8eppendorf.oom . eppendorf hOme page: http://www.eppendorf.comleppendrf 

Brinkmann Instruments, lnc., One Cantiague Road, P.O. Box 1019, Westbury, NY 11590-0207. Tel. 800-645-3050. Fax: 516-334-7508 
Bnnkmann Instruments (Canada) Ltd., 6670 CampobeHo Road, Mirsissauga. Ont. LSN 2L8 . Tel. BOO-263-8775 . Fax: 905-828-5424 







We challenge vou to find a more 
powerful UVMS for bioresearch. 

The Perkin-Elmer Lambda BIO UVNIS the most challenging assay routine. For even more 

will take on any bioresearch application you have capabilities, add powerful UV WinLab" software. 

in mind, including analysis of proteins, peptides, So if you're in the market for a UVMS, 

nucleic acids and enzyme kinetics. These powerful put the Lambda BIO to the test. When it 

systems are backed by the same expertise that comes to bioresearch, no other system 

DNA synthesis. And they all deliver 

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

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 i& analytical instrumeitation. http://www.perkin-elmor.com. 

~ a r n i d a  BIO UVMS features 

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

Canada Tel: 1-800-581 -4646 Fax: 41 8-874-9520 Europe Tel: 49-7551 -81 -3521 Fax: 49-7551 -1 81 8 
Japan Tel: 81-45-314-8381 Fax: 81-45-314-5142 Latln Amerlca Tel: (551 1) 578-9600 Fax: (551 1) 276-1864 

U.S.A. Tel: 1-800-762-4000 Fax: 203-781 -2882 
Wlnlab Is a trademark at The Perkin-Elmer Corporation. 

N analyikal insiruments and systems manufactured by Wn-Eimer a n  dewoped and pmduced under the qualiw Wulrements of IS0 9001. 
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Setting a new standard: L~PLIFICATMD PLOT The ABI PRISM" 7700 Sequence large-scale gene expression studies and pathogen 
Data from renal dilu- 

tions of samples with 

number are used tn g e  1 'u Detection System gives you detection. And PE Applied Biosystems is ready to 
known starting copy real-time PCR detection, right help you bring that power to your lab. 

emte a standardcurve ' U1 now. For the &st time, you can SO get up to speed on real-time quantitative 
for the determinahon of 1- i" actually see the increase in PCR PCR detection. Request a copy of our free techni- 
startrng copy number in 

unknown sanwles. 
1 8 s * * - 1 I . = i- = - = = = products as PCR proceeds, and cal report, Quantitation ofDNA/RNA Using Real- 

c,c,r 

The ABIPIUSM 7700 system 

calculates the standard curve 

using the cycle where the 

ampljfication plot crosses a 

dejinedfluorescence threshold 

(Cd. Thiaprovides a t  leastfive 

orders of magnitude of linear 

dynamic mnge. 

. ... 
quantitate nucleic acid Time PCR Detection. In the U.S., call PE Applied 

sequences with unprecedented reproducibility Biosystems toll free at 1-800-345-5224. Outside 

and throughput. 

Unlike conventional methods, the ABI PRISM 

the US., contact your local sales representative. 

7700 system uses a unique closed-tube assay 

that eliminates ~ost-PCR ~messinp and reduces 
?E Applied Biosystems 

" 
the risk of contamination. For maximum Europe Langen, Germany Tel: 49 (0) 6103 708 301 Fax: 49 (0) 6103 708 310 

Japan Tokyo. Japan Tel: (0473) 80-8500 Fax: (0473) 80-8505 

convenience and throughput, detection takes Latln Amsrlca Mexico City. Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223 
Aurtralia Melbourne, Australia Tel: (03) 9212-8585 Fax: (03) 9212-8502 

place in 96-well sample trays. And your results 

are available within minutes after t h e d  
PE App led 8 osystems PCR reapents are oeve oped 
and man.tactureo by Roche Molecu ar Systems. Inc 
Branchburp, New Jersey. U.S.A. u 

C Y C ~  is complete. TaqMan isatfademark 01 Roche Mo l~u la r  Systems. Inc The PCR protns 
~scovered by patents owned by Hollmann-La Roche, Inc. and FHolhmnn- 

By making quantitative PCR a routine high- La Perkin-Elmer Roche Ltd. a a  PE registered Applied Biosystemsand trademark olThe A81 Perkin-Elmer PRISM aretrademarks Corpofalion. and 

throughput procedure, the ABI PRISM 7700 For research ure only NO! for ure in diagnostic procedures. 

system opens UP new research possibilities in 0 1996 The perkin-~lmer Cor~orat~on Prlnted in the USA 
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James E. Birren 

This two-volume a ork prom is^ 
to be the most corrlprehensi\e ~n-Luc  Il/lallerc ichard , ust and The Encyclopedia of Caneer 
work on agc. aging, and the and Alain Juin Nonald 0. Kagel s the authoritative reference 
aged available. This entirelyr I'iime~l\ of Thr Don C ,ource for the r a p i e  
new encyclopedia will cover tl ,mpan\, >lr(lla~vl Ma Jr~gat 'ield of cancer 
latest research on the biology. .. zollection of data prek ..., urtis L. Putzig arid 111 associated fields. This three- 

psyc.olog. alld soc$oloe of a searchable and ac~e$5ibl* 
_ . I. , h e  Leugefs ,- vrolurne encyclopedia contains 

a@ng in addition to covering format. this CD-ROM ai.U be 163 expressly written articles 
The Don ( t~e~n~cal"(,ompanl 

how aging in depicted in the of enornous value Ow lner Lhdland \11~h;~& ~xploring the causes, potential 

hnmanities, This dynamic field search the cures. and preventive measures 
reaction produyt$". q d  tl of cancer. The Encyclopedia 

has go-TI over the years to 
encompass fascinating studies underlying mechwusm o - presents K~;iqnc_daia of mfr: is easy to read, easy to use. anc 

author name. penodic structure. red and comparative Raman meticulously covers all of the 
of development and change 
with age. This encyclopedia solvent. and spe,-tra and promises to be . "11ot* topics in cancer research 

pm%ide a reference source catal~st kand for each TPe extremely useful for'the analy- Key Features 

for identifying major areas of mechanism, database sis of inorgani~~c-Cimpounds Large 8 t x  11" farraat 
of investigation and our contains 3300 reactions,$5 and organic salts. With spectra G;ompreLensivebe of 

knowledge to date. types of mechaiisms. as well , charts and cross-indexing. this c6ntents and subject index 
as the chemical parameters -comprehensive fow-volume in each volume 

Key Features related to them. Approximatelp , set. based on the authors' 0 Each article includes a table 
139 articles, 8$x l" format 500-700 reactions are added extensive lifetime research. of contents, glossary, defm- 
125 figures; 100 tables, each year. is an essential reference. ing paragraph. and extended 
iuustrations; and photos CD-ROM. $873.00 (rentanxe) Four Volumq,Set - bibliography 
600 & s s q  entries. 7390 \,ember 1996ASBh 0-12-466760-0 Prepublic-atian Price: $8j0.OU* kee-volume Set 
enary index System Requirements: List Price: $10(M.00 Prepublication Price: $399,00* 

lko-Vohune Set PC -7th 80386 or iugher 4kIB RAM, '"gust lgg6 PP 
October 1990. 2135 pp., $550.00 

Repubfieation hlW $250.00* VGA ~nomtor. 8MB hard &sk. $1000 00IlSBh 0-12-523444-9 ism 0-12-09390-x 

A u p t  1996,1474 pp., 5300 00 I\IS-DOS 3 0 or later. -\aimdoss 3 1 *V&d through December 31 1996 *Valid through D e c e d  31,1996. 

ISBN. 0-12-226860-1 or later, mouse or pointing dewce. 
Vrat om cancer aebsite at 

*Valid through October 31, 19%. n-nn apnet conl/oncology/ 

Visit our gerontolog) website at 
www.apneteoalagq/ @$p -9 

Academic Press, I~c. In the U S and Canada Find us on the Web! 
Order FulMlment Dept DM1 791 5 CALL R3-L FREE 1-800.321-5068 http://&.apnet.com/ 

7 Sea W D n v e .  Oifando, FL 32087 FAX 18008746418 
-28 Oval Road, London NW1 7DX. U K E-MAIL: ap@acad.com Pnces su@t to change mthout notice 

E ~ ~ ~ ~ ~ ,  CALL, 01813003322 0 19NbvAcadem k s  PJI R l g h t s w  

LWKIIMEHISWGEN -24106 9/96 

Order from your local bookseller or directly from: 
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For more information N a M  
please send 
a fax or an e-mail Wress 

- 

Call for Papers 
for Poster Session 
(subm~ssm deadline: January 31,1997) 

Satellite Symposia 

Program Tel 

, Exhibition Fax 

X: 
us' Sewice Card e-mail 



Redefining 
Introducing the 

The most revolutionary advance in The new standard in objective lenses 
microscopy since CF@ optics ~t the heart 

Longer work~ng of the Ecl~pse - - --- E800 system are --- d~stances. H~gher 
numerical apertures. N~kon's new 

d=- 
- 

'350 The w~dest magn~flcat~on CF160'" lnfln1v 

range and documentat~on 
f~eld sizes ever ach~eved Designed to prov~de --!I3 superlor opt~cal performance 

through infinity opt~cs. Nikon introduces the Ecl~pse and a flex~ble upgrade path, CFl60 opt~cs produce Images 

E800TM microscope, technology so advanced, ~t w~ll of breathtak~ng sharpness and clar~ty, from ultra-low to the 

redef~ne the way you view infin~ty. h~ghest magn~f~cat~ons. Our exclus~ve 0.5X objective 

Now you have all the even enables you to qu~ckly and eas~ly produce true 

advantages of ~nf~nity opt~cs , \ 1 :1 speclmen documentat~on. 

- Including the ability to eas~ly '. L 
1 With an expanded parfocal length of 

Insert 
k 60m, increased diameter, and opt~mum 

acces- ? 200mm foc tube lens, the E800 IS 

sorles d~rectl], nprecedented work~ng 
~nto  the opt~c distance of up t 210pm at the maxi- 

path - with mum numeri l a erture of 1.4, so 

none of the 

4 
--'en the thick* specimens can 

s~gnificar lxamined with room to spare. 

d~sadvan As with all 'kon opt~cs, 
of conver L infinity obj % tives are 

ic aberration-free over 
field of view. 

I 

t 



Infinity. 
Eclipse E800:" 
Brightest fluorescence ever Ergonomically i 
- Achieving truly superior The Eclipse E800 micro- 

... r i performance in all techniques, scope features a rock-solid 

-; Nikon CFlso infinity optics are platform for maximum stab~li- 
especially well suited for low light ty. Thanks to its computer- 
level applications such as fluores- ized design, T-shaped base. 
cence because they offer numerical and the widest base and arm 
apertures up to 1.4, the highest of dimensions in the industry, it's 

I any infinity objective available 
today. Combined with the unsur- 
passed stability of the new Eclipse 

E800, they permit accurate, high resolution serial section- 
ing of thick living specimens. 

New CFl6o Plan Fluor and Plan Apochromat objec- 
tives are designed and manufactured 
with newly developed optical glass, 
cements, and high transmission 
coatings to achieve measurably 
brighter images and broader wave- 
length ranges (UV - Deep Red) that 
are color aberration-free with extremely 
high contrast and low background 
auto-fluorescence. They provide the 
extreme in both fluorescence and 
DIC performance. 

For a free copy of our brochure, or to schedule a demonstration, call 1-850-52-NIKON, ext 305. 
Or visit us on our new World Wide Web site at httpJ/www.nikonusa.com 
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Redefining Infinity 

. ;~ , .~ .d  --a .,, . - constructed to be remarkably - -  r~gid and to w~thstand the 
R8lddvk= addition of multiple accessory 
modules without affecting eyepiece position. 

To help keep your body relaxed and eliminate 
uncomfortable twisting, focus and stage control knobs 
are in the same line. Stage 
motion control and fine focus 
knobs are positioned forward, - -- 
the same distance from the w 

operator, and can easily be 
operated with one hand. 

The enhanced power, 
performance and comfort of 
new Ecl~pse E800 microscopes 

wlth CFl6o lnfinity opt~cs w~ll  R 1 B ~ l - - - - m a ~ p o !  

astound you. 
Snsarslider, making it fasa 
3wjerthaNt~~ertQchangl 

. , 
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DNA PURIFICATION 

1 .- 
. ". A 

Designedfor Success ... B 

. - . 4 :,* 

lore information about flte 

Wzarff Plus SV Minbmps DllA 
Purifimtiaa @stern.=. 
high qaailty miniprqm have % 

a SV - Dea$ned tor Sph w Vacuum 
You choose the format for punfying 
plasmid DNA! 
If you have a small number of samples, 

or if a microcentrifuge is more convenient, place 
your columns in microcentrifuge tubes and spin! 
If you have a large number of samples to prows, 
the vacuum format with the Vae-ManB Laboratory 
Vacuum Manifold may be best. 
Wizard" Plus SV, your choice, your convenience! 

lith either format, Wimte  Pfu5W 
Sysbms amre youd hi@ 

irpplications. 
Fluoreskxnt Sequencing 
Restriction Emyme Digests 
TuT@ T7 Quick Coupled Tmx&$ad 

Transbtion Syalam 

leotgned for Speed 
Isolate miniprep plasmid DNA from 20 

-samples in either a vacuum or spin 
format in less than 45 minutes. 

For more information on 
Promega's new Wizard" Plus SV 
Minipreps DNA Purification 
System contact your local 
Branch Office or Distributor to ' request the Wizarde Plus SV 
information packet #BRO21. 

-- 



The first step in accomplishing Believing there is a cure is the first 

anything is the belief that it can be step in finding it. By sharing that 

done. We believe there are cures belief you too can join in the 

for today's "incurable" diseases and fight. That's the power of positive 

we're working fast to find them. thinking. That's the power of 

At Pharmacia 8 Upjohn we share Pharmacia 8 Upjohn. 

this belief with more than 30,000 

colleagues worldwide. 

Along the way, we're finding 

better treatments for diseases like 

cancer, AIDS, diabetes, Parkinson's, 

growth disorders and arthritis. 

Pharmacia 
&Upjohn 
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G E N O M E  M A P S  

SCIENCE Coordinator 

Authors: G. D. Schuler, M. S. Boguski, National Center for Biotechnology Information, Bethesda, 
MD, USA T. J. Hudson, L. Hui, J. Ma, A. B.Castle, X. Wu, J. Silva, H. C. Nusbaum, B. B. Birren, 
D. K. Slonim, S. Rozen, L. D. Stein, D. Page, E. S. Lander, Center for Genome Research, Whitehead 
Institute, Cambridge, MA, USA, E. A. Stewart,A. Aggarwal, E. Bajorek, S. Brady, A. Chu, N. Fang, 
D. Hadley, M. Harris, S. Hussain, A. Maratukulam, S. Perkins, M. Piercy, F. Qin,T. Reif, C. Sanders, 
X. She, W.-L. Sun, P. Tabar, S.Voyticky, C. Mader, K. B. McKusick, J.-B. Fan, S. Cowles, J. Quackenbush, 
D. Vollrath, R. M. Myers, D. R. Cox, Stanford Human Genome Center, Stanford, CA USA; A. Butler, 
C. Clee, T. Dibling, C. East, C. Edwards, C. Garrett, L. Green, P. Harrison, A. Hicks, E. Holloway, 
S. Ranby, A. MacGilvery, A. Mungall, A. Peck,T. Wilmer, C. Soderlund, K. Rice, I. Dunham, D. Bentley, 
P. Deloukas, The Sanger Center, Cambridge, UK, G.Gyapay, N. Chiannilkulchai, C. Fizames, 
S. Bentolila, S. Duprat, N. Vega-Czarny, D. Muselet, N. Drouot, J. Morissette, J. Beckmann, 
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Using the Human Wanscript Map 
This human transcript map is a visual representation of a 

powerful new resource which is constantly being updated 
and released over the world wide web by Mark Boguski, 
Greg Schuler, and the staff at NCBI.1 Because of the 
considerable efforts of over one hundred authors from 
sixteen laboratories around the world, which have joined the 
Radiation Hybrid Consortium,2 anyone can now place 
almost any human sequence in one of the 1,000 genetically 
anchored bins on this radiation hybrid based transcript map. 

Armed with this knowledge, investigators can look up all of the transcripts that have been mapped 
to that bin and simply purchase transcript-specific STS primer pairs, cDNA clones, and YAC 
clones for most of the transcripts. BAC clones containing the transcripts can be determined by 
PCR or hybridization-based screening. 

Over the course of the next year, tens of thousands of additional transcripts will be added to 
this resource. Most of these will be based on the invaluable cDNA resource made possible by the 
I.M.A.G.E. Consortium,3 the end-sequencing of which is - 
being performed by Washington University and has been 
made possible by the generous support of Merck & 
Company.4 The construction of this transcript map has been 
accelerated by a significant donation from Sandoz to map 
10,000 brain related transcripts.5 An article on transcript 
mapping is included in this issue of Science. All of the 
resources needed to make the maximum use of this new tool 
are available from Research Genetics. Visit our web site at 
http://www.resgen.com or call and ask for Kay Swanson or 
Jim Hudson for more information. 

References: 
1. http://www.ncbi.nlm.nih.gov/SCIENCE96 
2. An international collaborative project, the Radiation Hybrid 

Consortium, has agreed to divide the work and share the data. 
Patricia Rodriguez-Tome, at European Bioinformatics Institute, 
oversees the data and its distribution (Patricia.Rodriguez- 
Tome@ebi.ac.uk or URL http://www.ebi.ac.uk/RHdb/ 

3. http://www-bio.llnl.gov/bbrp/image/image.html 
4. http://genome.wustl.edu/est/esthmpg.html 
5. Research Genetics Resources, Vol. 3, No. 2, pg.1 
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Resources for Radiation Hybrid Mapping 
The GENEBRIDGE 4 and Stanford G3 Radiation Hybrid panels 
were used to create this human transcript map. By using DNA 
from these same panels, and using one of the e-mail servers, 
you can place your sequence on this map. With the map 
position you have access to the I.M.A.G.E. Consortium (LLNL) 
cDNA clones and CEPH YACs that have been mapped to the 
region, as well as GENEPAIRS~~ designed to be transcript 
specific STSs. These can be used to screen our BAC DNA 
pools to find clones containing the genomic form of the 
transcript. The BAC and YAC clones may be used to screen 

high density membranes for additional cDNA and/or genomic clones in the region. 
The Stanford G3 RH Panel is a medium resolution, 10,000 rad panel consisting of 83 clones 

and two controls. An e-mail server, operated by the Stanford Human Genome Center, will attempt to 
link your marker to framework markers they have already assayed. Current details may be obtained 
from http://shgc-www.stanford.edu. 

The GENEBRIDGE 4 Panel is a lower resolution, 3,000 rad panel consisting of 93 clones and two 
controls. An experimental e-mail server, operated by the Whitehead InstituteIMIT Center for Genome 
Research will attempt to link your marker to their recently released Whitehead RH framework map. 
Linkage to this map will often identify putative YAC clones containing and/or surrounding your 
marker as well as position your marker relative to thousands of ESTs and other PCR based markers. 
Current details may be obtained from http://www-genome.wi.mit.edu. 

Working with a number of investigators, we have produced 
tens of thousands of transcript-based STSs including those used 
to generate the transcript map on the front of this chart. These 
primer pairs, which we call GENEPAIRSTM, are designed to 
amplify the 3' ends of cDNAs for known genes as well as the 
thousands of unknown transcripts found in the I.M.A.G.E. 
Consortium (LLNL) cDNA library. 

T M G ~ ~ ~ P ~ ~ ~ s  are a trademark of Research Genetics. 

Individual cDNA Clones 
Each bin in the transcript map contains the IDS of transcripts 
that have been mapped to that bin. This information can be 
used to order individual clones. Currently, over 300,000 5' and 
3' sequences are deposited into public databases and are 
searchable for any information such as putative gene 
function using the dBest/GenBank query 
(http://www.ncbi.nlm.nih.gov/Web/Searchlindex.html). When 
ordering cDNA clones, please keep in mind that the clone ID # 
is the number assigned by I.M.A.G.E. Consortium, not the 
NCBI number or the Genbank accession number. 

BAC DNA Pools 
Now the row and column pools for the Human BAC library are 
included with the DNA pools. These row and column pools 
add twenty-four 96-well plates to the existing set of DNA pool 
plates. The screening of the superpools will total 48 reactions, 
and the screening of the plate, row and column pools will total 
another 48 reactions per positive superpool. After only 96 total 
reactions, the researcher will have a complete clone address! 
Sufficient DNA is provided for 50 screenings. 

Research Genetics 
Accelerating Discovery through Resource Distribution 

High Density Membranes 
High density membranes allow for efficient hybridization 
screening of entire libraries. After spotting and growing, the 
high density membranes are processed by lysing the colonies 
and UV bonding the released DNA. Each 22cm x 22cm 
membrane is double spotted allowing unambiguous clone 
identification of over 27,000 clones double spotted on a single 
membrane. These membranes are available for both the 
Human BAC Library and the I.M.A.G.E. Consortium (LLNL) 
cDNA Library. 

Gene Specific STSs and Matching cDNA Clones for Each Mapped Ranscript BAC and YAC Libraries DNA Pools for Screening Libraries High-Density Filter Arrays of Libraries Custom Library Screening Custom Libraries 
Genetic Markers Custom Marker Development Genotyping Services Radiation Hybrid Mapping Panels I.M.A.G.E. Consortium (LLNL) cDNA Clones Mouse and Human Tissue Specific cDNA Libraries 

Colony Picking and Griding Services Custom DNA Custom Peptides and Antibodies Aflinity Purification Services 

USA and Canada 800-533-4363 Worldwide 205-533-4363 FAX 205-536-9016 
World Wide Web http://www.resgen.com 
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Go Fourth - and Multiply 
Quadruple Your PCR Reactions With "Split Well" C yclePlates." 

r 1 d n a  d u v a l l l d y t :  UI l l l e  ~ I I I I ~ I G ~ L ,  IIIUSL I I IGX~JGI I~ IVG IIIGLIIUU II s LIKB ~~IUI I I I I~  I U U ~  I I IG~I I I~ I  lryuler: 1 available to increase the sample processing capacity of With Cycleplate-384 or Cycleplate-192, you 
your thermal cycler up to 4 times! Designed for high can double or even quadruple the number of 

throughput PCR and cycle sequencing reactions performed in your existing thermal 
applications, new Split Well* thin wall cyclers without buying additional hardware. 
PCR CyclePlates are rigid, polypropylene 
96 well plates with one (Cycleplate-192) Universal Fit 
or two (cycleplate-384) dividers molded Split Well CyclePlates fit most standard 96 well 

into each of the wells. This creates thermal cyclers including the Perkin-Elmer 9600 
independent reaction chambers within the and MJ Research PTC 1001200. 
confines of a standard dimension, 0.2 ml Economical 

tube' by The cost per reaction using Cycleplate-384 
hand or to really increase throughput, 
assemble and collect reactions with the 

and -192 is up to 60% less than the cost of 

Hydra96 Microdispenser with special reactions performed in standard plates. 

plate positioner for precise handling of Boost your PCR and sequencing capacity 

1 
m 

Eaeh c b d w  in the microliter volumes of reagents within without buying another thermal cycler. nLe Hydra-96 and plate 
Cl/elePlateah has each set of 96 reaction chambers. posi tzow is used for pick 

Call 1-800-752-8585 for more information. dispensing of reagents anto a &O pl working volume *Patent Padzng 
a d  a 60 p1 total volume. the reaction chambers of 

xobbins Scientific' Cycleplate-384 and -192. 

Dnkk;nn Cn;nn+;(;n Pnmnm+;nn O i  A Cnn Alnnn Asan Cotnnsnmln PA O A n Q C - i  A i i  I A n O \  7 B A - Q E n n  I Q n n \  7 6 9 - Q K Q K  CAY / A n n \  7 1 1 A - n B n n  
nuuullla ~ ) ~ I G I I L I I I ~  C I U I ~ U I ~ L I V I I ,  U I V  gall ~ I G D U  nvG.,  r)ultllyvalG, un avvuu-IV I I {vuul r uv-uduu {UUUJ r rrc-uuuu I M {ivul r u-r-uuuu 

e-mail: custserv@robsci.com 
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THE BIOMEK" 2000 AUTOMATES 

Automate molecular biology protocols the way you choose. It's simple with "point-and-click" 
Windows-based' BioWorksw software. Just set up, edit and run your method using the 
versatile BiomeP 2000 Laboratow Automation Workstation. 

NEW Interchangeable 96- or 384-pin tools easily 
transfer nanoliter volumes to membranes I 

1 Precise positioning of multiple transfers for - 
screening of over 3,456 samples per membrane 1 

PCR" Processes 

Pipette samples as small as 1.0 pL with banier 
tips to eliminate cross-contamination 
h4inimum of 96 PCR reactions set up in one hour 

I#mhangcable 
9& w 384-pin 
toorspro*ih 

antonraud 
Interface to thermal cycler ~ G ~ I L  

Fast and reproducible DNA sequencing reaction preparation 

Call your local Beckman representative for free information on how you can automate your 
molecular biology apphcations. Or, visit the BioRobotics Home Page on our Web site at 
http://www.bwkman.com for further information. 

* W m d w v s i s a ~ o f ~ A ~ .  
**KX is c d  by U.S. pucou owned by Hofham-La Roch Inc. 

BECKMAN 
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Worldwide Offieg: Alriep, Middle East, Fadern Europe (Switzerland) (41) 22 994 07 07. Australip (61) 2 844 6000. Austria (43) 222 7292164. Caoada (800) 387-6799. China (861) 5051241-2. 
France (33) 1 43 01 70 00. Germmy (49) 89-358100. Hoog Kong PRC (852) 8147431. llaly (39) 2-953921. Jape 3-5352-2825. Mexico (525) 559-1635. N ~ O Z m - W ) 6 3 0 .  Rohud (48) 22 4088L2,408833. 
S i  (65) 339 3633. Soldh Ahiea (27) 1183-2014/5. Spain (1) 3580051. Swdm (08) 985320. S w i h h ~ I  (41) 22 9W 07 07. 'l)diaan (886) 02 3783156. U.K. (01494) 441 181. USA 1m742-2345. 



-%-'A Robotic Liquid Handler That's I ,  
. Mastered the Art of Change. 

New MultiPR0BEa VersaTipm technology automatically adapts 
pipetting tips to your assay procedures. Disposable tips, fmed 
washable tips, or both? Microliter or milliliter volumes? Liquid 
level sensing of ionic or nonionic solutions? Dierent disposable 
tip sizes and types? With MultiPROBE, you get it all in one 
system. 
The new VersaTip a u t d c a l l y  changes from fixed, washable tips 
to a variety of disposable tip sizes or types - within the same 
protocol and without any user-intervention. Now you can minimize 
consumable costs by using washable tips whenever possible, and at 
the same time optimize p e r f m c e  by automatically switching 
from small volume to larger volume disposable tips. In other 
words, MultiPROBE with VersaTip adapts to your application, 
instead of your having to adapt the application to it. 
Drug Di ivery  Work 
For drug discovery work, VersaTip will sense small sample 
volumes in microplates, and handle both ionic and nonionic 
solutions such as DMSO. With four- and eight-tip MultiPROBE 
systems, you can stop wasting precious compounds for all 
solubiliion, distribution, and screening applications. 
Molecular Biology 
For molecular biology applications, VersaTip can automatically 
pick up micro tips to handle very small volumes, switch to larger 

tips when required, or use washable fixed tips whenever possible. 
Ultra-sensitive liquid level sensing tips further eliminate any risk 
for DNA crosscontamination. 
Clinical Testing 
For clinical testing, VersaTip will automatically adapt to the carry- 
over rpniiirern~ntc nf vniir accavc Fniir-tip systems with Varispan 

can switch from 
dismsable to washable 
tips, and transfer 
samples from any size 
test tube or vial, to 
microplates or other 
labware - all without 
user intervention. 
Combine this versatility 
with a large deck 
capacity and a bar code 
reader that can read 
256 tubes in 90 

seconds, and you have the most efficient robotic liquid handler 
your lab can own. 
Now, there's no need to compromise. Demand the 
MultiPROBE with VersaTip - the first i-obotic liquid handler 
that adapts to your assays. 

Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. 
Tel: 203-238-2351 Toll Free: 1-800-323-1 891 FAX: 203-639-21 72 

A Canberra Company Web Site: httpJhww.packardinst.com Email: webmaster@packardinst.com 

P a c k a d l n t w t l o n a l ~  
AllSlldb. Mt WaWIifV 61-3-9543-4266; AWbiR. V t M  43-1-2702504; WglUn. Brussels 32-2-4668210; CMdr. Ontacio 1-800-387-9559; M Ewope, %h&od. Aus. 43 456 2230 015: 
DenMwk. Greve 45-42909023; France. Rungis (33) 1 46.86.27.75: &#many. Dreieich (49) 6103 385151; Italy. M i i  342-33910796/7/B; Jqm. Tokyo 81-3--5850; 
NeWrkda, Gmningen 31 -50-5413360; TWrg (013) 5423900; Russb, Mosam, 7-095236-7335; SwHzdmd, Zurich (01) 481 69 44; Unitrd Kingdom. Pangbourne, Berks (44) 01 734 844981. 
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Comparison for Long RT-PCR: RT reactions were d e d  out under optimum conditions .;.,. +';> 

cDNA Amplification from Dystrophin mRNA for each enzyme, AMV RTase and MMLV RTase, in .z;-L 
- 

duplicate. One sample from each pair was foll& by g . - .' . . 
RNase H treatment Then using two difhent primer pairs :<: :' 

mk A- M- A+ M+ mk A- M- A+ M+ mk for 8 kb and 12 kb amplification, F'CR was performed with I-;.- "7 

TaKnRn LA Tuq for AMV RTase products and Long distance ."- ;,5,i,: 
DNA polymerase for MMLV RTase products mipectively. r. sq . 
No full length cDNA of 12 kb was detected with MMLV ,_-::;- ,: 
RTase. - 

m ?& , $ "  s-... .- , - .,.** 7 3 'd ,:t-&:5?$*;,,'; . . , , ,,, mw ;\. .> F-:" L l i  -<I $ 2 , 2 - Y+ f e  w. ;L\c+ ,. 9 -1: -:y '. , , j  . , 
, A+ AMV RTase reaction followed by RNase H treatment c ir5-" ' $ 
, M+ MUV RT- reaction f o l ~  by RW H treatment ' I"? ' - 

A- AMV RTaw reaction without fobwing RNase H treatment '4' ' 
f3';:~ M- M W R T m r ~ M W h ~ R h H t ~ n t ; : i ~ ~  
.=-! , :I r h$ $:+ 

, * E-3 : 
r u o m & s o u n ~  o m y u  '.,L'.," ~ r -  n a TAKARA SHUZO CO.,LTD T""- Bkmedical -, hc. F? "-24% 

BIOMEDICAL CROUP WSA. ~knwecd h ~ .  T ~ U  FW: 800-~91-1400 ~oll  Free: 800-~768267 ;_; , ,z,., $T+$+@ 

Phone: +33 1 41 47 01 14 Phone: +82 2-577-2002 Fax: 60&23S3007 Fax: 30142€4129 "$,$ -1 mm I %*%7247 ~~~1~ Fax: +33 1 47 92 18 80 Fax: +82 2-577-3691 . EmaR. -am E d :  C&S@omX.COrn .>;I: i!SS -. 
RnchsPeotWspmductisacc6mpraisdbyalhni(edliansetouretheminhe~ChainReacSon(PCR)pmcspsfor~h~*rima~~~usehheautwnetedperformanced -'-:I $3 
he PCR pmcsss 1s mvered by he wfrcnl kwsa fa?, eilher by payment to PmW&bnw or s pmhase, 1.9.. an auhahed lkmnl wdef. ->-.- ; 7.-- . 1 .$< 
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affordable. 

,, , --I - .- Superc --.., ,.,. 
speed on your 
desktop. 
And it's 

Introducing the only genetics super- 
computing PC. Given the exponential growth - 
of database size, scalable computing at the 
best price-performance is critical to your Sequencing is Nothing.. . 

- 

lab's continued success. DeCypher II TC-P/IP Without Disavery 
network servers expand over lOOx and are 
orders of magnitude faster than your UNlX . m- 

workstation. Considering what you're now ---+ 'ypher II 
spending on sequencing, your data deserve .- - - - . - 

Visif @e American Society of -Human Genetics Meeting the most sensitive search a'gorithm 
M o ~ o n r ~ e n f e ~ S a a F r a n ~ l ~ 0 ~ ~ ' 2 9 - ~ o v . Z , k ~ 7 2 3  

available, made affordable for the first time. . - 
Enhance your opportunity for discovery ' == T Phone: 70z.833.0~00 

,VlA 
' 7 TIME lo~lc,  INC. Fax: 702.833.1222 today. . . and tomorrow. E-mail: jimI@timeIogic.com 

a [A-i~ii~ Web Site: http://www.timelogic.com 
567 Knotty Pine Dr., InclineVillage, NV 89451 

XiIinxm reconfigurable logic arrays run new algorithms without hardware obsoleuarhe Logic has openings in bioinf~mtics/enginee~ at our WTaha facility, and is seeking hm6tic and international reprwnbtion. 
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AMERJCAN ASSOCIATION FOR Tt 
ADVANCEMENT OF SCIENCE I 

C 
AMERICAN ASSOCIKTION FOR THE ADVANCEMENT OF SCIENCE 

MBNR PLATINUM PLUS CREDIT CARD 

1 I T ~ S  LL. II(E N O  C1lEI)IT CARD YOU CURRENTL-Y CARRY. 

e A credit line up to $100,000, No Annual Fee, and a 
low introductory 5.9% Annual Percentage Rate (APR) 
fbr cash advance checks and balance t d r s t  

BP Toll-free MBNA Platitlum Plrxr service 24 hours a day 

e Plbtinrcm Pwge-a 24hour toll-& mvel service that 
guarantees the lowest available published akkk at the 
timeofboolang 

c~ Express delilvery fbr card replacement at no additional 
cost. Free additional card fot,hnily and &ends. 

o Ftee Lost Card Registry 

M B N R  
P L A T I N U M  PLUS 

g Purchase protection against theft or damage 

B $1,000,000 Common Carrier Travel Accident 
Insurance at no additional cost* 

e Free Year-End Sununary of Charges 

Emergency cash and airline tickets, up to your available 
credit line, with fke express delivery 

8 Credit line increase decisions in 15 minutes or less 

Get tbe new standard in credit cards. 

CALLTOIL-FREE 1-800-457-3714 
(PJease mention prior@ code FW?D when calling) 

t b e  n e w  s t a n d a r d  

t The A n n d  Percentage Rate (APR) for pwhares and ATM and Bank rash advances is 15.6196, which may vary. The h e m t  pmmoriod APR ofer for cash dwnce checks and balance transfen is 5.9% 
thmugh your fitsr five statement clming dam, mmmencing the month after your account is o p e d .  When your minimum monrhly payment is nor received by the c l m  of the fitst complete billing cycle fol- 
lwing irr Payment Due &re, or when the pmmoriod d e r  k ,  h i  m f i ts  your APR for both new and outsmnding cash a d w e  h l m c e  (consisting of& advance check and balance d~ 
trawctions) will be raLulated using the Variable-Rare Information discloslues m o m p n y i ~  your cud. The current indexed APR for rash advance ch& and M m e  tlansfets is 15.65% which may wry 
Trawction fee for B d  and ATM cash h n c e :  2% of epch csch advance (minimum $2). Tra-rion fee for edit card csch advance check: 1% of each csch dwnce (minimum $2 m&mum $ l a  
Tramtion fee for the purchase of wire transfers, money orders, bets, lorrery rickets, and Easim w i n g  chip: 2% of epch such purrhare (minimum $2). h h  pdvance and bPIPnce rrkfers m n o t  be used ra p y  
off or pay down any MBNA account. We may allomte your monrhly payments m your promotional APR balandd before your nonpmmotiod APR balance(s). 

* Certpin rstcicrions apply to thae and orher benefits descrihd in the Pordolio of Service wnt rmn after your acmunr is opened. 
The information about the mrrr of the card described in this adveniwment is armrare as of8196. The heormatian may have changed after that date. To find our what may have changed, c d  MBNA ar 1-8W- 
457-3714. TlYusets, call 1-800-833-6262. 
P b t k  Pm5g  travel services are provided to MBNA Pldi- Plw Curtomen by and are the responsibility of an independently owned and operated travel agency. Visa is a federally registered wrvice 
mark of Visa U.S.A. Inc., used pursuant ra liccnw. MBNA is a federally registered krvice mark of MBNA ~ m e h c a  Bank, N.A. 
01996 MBNA America Bank, N.A. 
AMS(rlTP)9/96 
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Special 
molecular 
biology 

accurate and rejwoducible 
Here is a selection of nezu 
some well-known classi 

PIPETMANe P2/ 

Recommended for DNA amplification, DNA 

Pipetman quality with eight-channel air 

especially for large vol-e, 

comfort security. Used with Gilson 
C10 ml Maaotips, this Pipe 
exceUent ac-acy and 

AWOCLLLVABLE TIPACKm 
Genuine G h n  p i w e  

Rpetman, are now o f f e d  in refillable Tipack racks with convenient -? $'-* k'::, :I! 
hinged lids. The d t y  seal on the box keeps hps contamination- &;; *17 2 ,I 
free until opened. Tipacks are ready for autoclaving - no preparation, , , : .=-: r ' , , L~ 
required ! Available for ~ 1 0  miniature, ~ 2 0  yellow A d  CkO blue ; > 

of unbreakable capillaries and pistons provides an extra margin of 
safety where hazardous chemicals or biological samples are 
involved. 

IAICROMANe 
Model MI0 and MlOO 
JWA and biological procedures. 
combine protection against contamination with . -* 
-rate and precise pipetting down to 0.5 pl. $$,$: .., 
c&RROurnL Plrrlir STAND 
A classic in the laboratory, the Gilson Carrousel 
pipette stand pmkcts valuable instruments from shocks and 
contamination. It won't rock or tip over. And the Carrousel can hold 
up to seven pipettes.. . any size of Microman, Pipetman or 
Pip€.tmme F. 
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Get it I 'S, I 

Until January 1997, you can access full-text 

SCIENCE On-line FREE on the SCIENCE World Wide 

Web site. After January 1997, full-text SCIENCE 

On-line will be available to M A S  members only. 

1 communica 
Get immediate access to the latest issue of SCIENCE as it goes 
to print (5-6 days before others get their copies by mail). 

Keyword search to every page of every issue. 

Build your own "scientific network" through dialogues with 
your colleagues in real-time. 



O R D E R  N O W  F O R  T H E  S P E C I A L  

I N T R O D U C T O R Y  R A T E !  

AAAS members order now and get all 1997 issues of full-text 

SCIENCE On-Line for just $1 2. Access our on-line form through the 

AAAS WWW site: http://ww.aaas.org/. Or fill out and mail/fax 

the coupon below to continue accessing SCIENCE On-Line in 1997. 

Or call (202) 326-641 7 to order today. 

YES, I want instant access to SCIENCE. Please upgrade my membership to include full-text 
SCIENCE On-Line at the special introductory rate of only $12. (Offer good through 12/31/96.) 
Access to SCIENCE On-Line is for one yeor beginning Jonuory 1997. 

Please sign me up for AAAS membership and the special introduciory rote for the full-text of 
SCIENCE On-Line. Membership indudes 51 weekly issues of SCIENCE and one year access to 
SCIENCE On-Line (access begins January 1997.) 

Domestic Europe, Asia, Canada Mexico/ 
Pacific & Other Caribbean 

Regular Member q $114 q $204 q $179.99 q $169 
Postdoctoral/Resident q $ 89 q $179 q $153.24 q $144 
Full-Time Student q $ 67 q $157 q $129.70 q $122 

q Please sign me up for AAAS membership without SCIENCE On-line: (includes 51 weekly 
issues of SCIENCE) 

Regular Member $102 $192 $167.99 $157 
Postdocioral/Resident $ 77 $167 $141.24 $132 
Full-Time Student U S 5 5  U S 1 4 5  OS117.70 0 $ 1 1 0  

Rates are valid until 12/31/96. $55 allocated to the paper subscription of SCIENCE. Canadian rate 
includes GST# 125488122. Please allow 6 weeks for receipt of first paper issue of SCIENCE. 

q Check enclosed (payable to "AAAS") for: $ 

q Charge S to my: Visa q Mastercard q American Express 

WANE 

MEMBERSHIP I D  I 

S111EET ADDRESS 

CITY STATE Z I P  

MAIL TO: 

AAAS-Membership Services 
1 2 0 0  New York Avenue, NW 
Washington, DC 2 0 0 0 5  

OR FAX TO: 

(202)  842-1  0 6 5  
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TAKE YOUR HPLC 
TO NEW LEVELS WITH EsAS 

COULARRAY DETECTOR 
Ferntomole sensitivity and I>lrty samples come clean. With 
exceptional resolution from a the selectivity of the CoulArray you 

caneasilysee yoir 
compound against a 

recognize  YO^ dutteredbackground. 
results when you Use gradient or ise 
link EXs new -tic elution. In life 
CouIArravn 5600 science, phamaceu- 

ud*g- ~lectroch&cal , m deLmdaeoo-duhirg -D you ticals, environmental 
Array Detector m-- -L( -.- analysis, food sdmfS 
with your HPLC. * fmn YM -PIC. and other challenging 
Forget the limitations of W detec- disciplines, the C o u l h y  -or 
tors, and get ready for the revelation delivers n~ore cost-effective 
of ferntomole sensitivity Resolve results. Call (508) 2567000 and 
-luting mmpun~ with perfect learn how the CoulArray can take 
&q. Minimize sample prep, YOW HPLC to new levels. 

I 22AlphaRod 
chhfod, MA 018244171 USA 

(508) 250-7000 Far: (508) 250-7090 
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New TruTempm DNA 
Microheating System for DNA 
Sequencing, Hot Start PCR and 

b sifu Hybridnat'lon. 
The combination of quick response 
heaters, advanced digital controller 
and heated, hinged lid makes the 
TruTemp system ideal for various 
DNA research applications. 

Uttra-Fast Heat 
UplUnparalleled Control 
Heats to 95OC in minutes. Perfed 
for quick denaturation of DNA 
samples.Temperature regulation of 
+I- 0.2OC for in situ hybridization 
and enzyme incubations. 
Versatility Plus 
Blocks for 96 x 0.2 ml PCR 
microtubes, 0.6 and 1.5 ml tubes 
and glass slides are available. 
Small and Lightweight 
With a footprint of 6x 12 inches and 
weighing under 5 Ibs., theTruTemp 
can be placed nearly anywhere in 
the lab and is easily transportable. 

For more information, contact Robbins 
Scientific at (800) 752-8585 or your 
local Robbins distributor: 

@ins Scientific 
Robbins Scientific Corporation 

814 San Aleso Avenue 
Sunnyvale, CA 94086-1411 

(408) 734-8500 (800) 7528585 
FAX (408) 734-0300 
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Proteinase K- I 
DNAgrade 
... ready-to-use solution 
of the highest purity 
available ... free of 
contaminating nucleic 
acids ... packed under 
laminar flow in an - 

aerosol free envirsn- 
ment ... the next 
generation of quality! I 

True Bladt and CMYK output ( M B  model) 
33 MHz RISC processor with 32 ME or 48 MI3 
RAM for blazing speed (only 70 seconds for 
an 8.5 x 11 CMY print) 
I K d u d ~ , K q d ~  U l t r a c o ~  @emring Pr~gram 

I 

Takes about a minute. 
Lasts almost forever. 

@ t ~ ~ ~ a s m a n  w Campany 8 
L - a -  - 
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I THE ROCRAMS OF CHOICE BY OVER 100,000 SCIENTISTS A ENBINEERS I 

The exact solution 
for exacting research. 

SigmaPlof and SigmaSWgive you the riqht 
results with the @ht tests and riaht graphs. 

CREITE THE EXACT ORAPH YOU NEED 
WITH AWARD-WINNING SIOMAPLOT 
Choose from a complete set of 2D and 3D s 

graph types -grouped bar, contour, 
3D-and many more. Then customize every detail-multiple 
axes, technical axis scales, error bars and more- to create 
the exact graph you need. And fit nearly any function 
with SigmaPlot's powerful nonlinear curve fitter. 
"When it c.omes to choosing the proM that will best meet 
the needs of the bulk of scht~jk and otghmby wets, it isn't che :  
it's SigrnaPbt by a mile.w 

-Barry Simon, W.D. Desktop Ehgbeeriug Magazine, Sept.'96 
Comparative review of 11 sdenti6c graphics packages. 

LTS YOU CAN TRUST 
M'"B"th Award-winning SigmaStat is the first and onIy software that guides 

analysis. SigmaStat offers power- 
p r o ~ e d ~ ~ ~  i n c l ~ w  t-tests, ANOVAs, 

correlations, pepssions and more. Plus, 
rt systemw design uz&mthZZy finds the 
Advisor Wizard, checks i£ your data fits 

the underlying assumptions of your statistical model, handles 
messy data, prints a  port complete with an explanation 
of the results, and creates high-quality graphs. SigmaStat 
ensures that you draw the right condusions. 

Combine Si&naPIot COMBINE THE POWER OF SIGMAPLOT AND SIGMASTAT 
and SigmaStat for 
the right data analysis Team-up these powerful stand-alone programs for an integrated 

scientiilc software solution, Inaease productivity by sharing work- 

compatibility, you get consistency across appli- 
cations. For powerful data analysis and precise 
publication-quality graphs, SigmaPlot and 
Sigmastat are your exact solution. 

Jd SdeatiBf S d w a ~  2f 91 SanRatael CA94901 Rmre: 1- (415) 453-6700 FAX (415) 453-7769 e-m& 
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