


The latest advance in DNA sequencing is now available. 

The uiTherm EXCEL" 
Kit woiks 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 sequencing 
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 cycle sequencing 
using internal or end labeling with 32P, 33P or "S and for automated 
cycle sequencing on LI-CORm instruments. 

SequiTherm EXCEL ... the new solution to old sequencing 
problems. 

, SequiTherrn EXCEL" Kit for manual sequencing. (U.5, - -- ojly.) -3 
for more info~mation. . I 

Data at iight: tkm mhg tlre &qm"Ihsrm EXCH KiE d a &&ad 
c y c l e q u m ~ M t ~ 1 a ~ p S 9 t e ~ ~ = ~ s l t r u e t u r %  
Sequencing was p e h e d  mn a pUC-based clone containing a 150 bp 
inwtcd repeat c&e of forming a 75 bp hairpid~uciform smtc&e. 

Standad SequiTherrn 
Kit EXCEL 

-- - -- 

+ !'re EPICENTREQ TECHNOLOGIES - 
q;h!!.:~ 

\**:; x=. l  1202 Ann Street Madison, WI 53713 . ,;v;s-. . > 
mm #;+;a 800-284-8474 
"'" ')' ... when you need to be sure of the quality -'!; 

Outside of the U.S. contact the distribotor in your country or call 608-258-3080 or fax 608-258-3088. 
E-mail: techMp@epicentre.com 9 World Wide Web: httpYW.epicentre.com 



ATCC, 
A GLOBAL 

BJOSCJENCE 
RESOURCE, 

The world's largest culture repository for acquiring, Authoritative reference catalogs, technical support and 

authenticating, preserving and distributing standards worldwide database access for bioscience researchers. 

for research and industry. 

New products and services developed by ATCC for 

bioscience researchers throughout the world. 

Continuing education in new and emerging biotech- 

nology disciplines. 
1 230 1 Parklawn Drive, Rockville, MD 20852 
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cDNA Positive Selection System and 

SUPERSCIUPT" Premade cDNA Libraries .- 
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G E N J ~ ~ W E R  &NA Positive Selection System S U P E R S C ~  Premade cDNA Libraries are 
(patent-pending)--the fastest, most powerful method conveniently designed to fully exploit the power of 
of screening cDNA. technology. 

Go from a cDNA library to a full plate of gene- Larger inserts-get full-length cDNAs (>lo kb 
specific clones in just 3 days, versus weeks or months have been isolated). 
with conventional screening methods. Wide selection-librari-q av- from hyman, 

rat, and mouse tissues. Screen >lo9 clones in a single pass, ensuring the r 

capture of even the rarest cDNA, without the hassles and Complete representation-you get 5 x lo9 cfu from 
expense of conventional screening. >1 x 107 primary clones that have been ampued only once. 

Works with premade Gmco BRL SUPERSCRIPT cDNA Libraries, mass- More efficient expression-directionaIly cloned in a eukaryotic 
excised W or U I P ~ P  libraries, or other phagemid-based libraries. expression vector. . ~ 

Entire procedure can be performed effectively without radioactivity. Powerful screening-compatible with G m  technology. 1:- 

Call for a free brochure. To O~~~~ITECH-LINE": (800) 828-6686 
U.S. Industrial Ordem-LINE: (800) 874-4226 
Internet: http://www.lifeetech.com 

LIFE @ TECWOLOCIES. 

Circle NO. 21 on Readers' Service card Producer of GIBCO BRL Products 
US.A.OrQrs US.JndnshWOrQrs Lath America Orders CnandPOrdeR htemet 
To ChderKECH-Law (800) 828-6686 To ChderKECH-Law (800) 8744226 To C h d d h x - b  (301) 8404027 To Ordg. (800) 2636236 info@life&ch.com 
Fax: (800) 331-2286 Fax: (800) 352-1468 Fax: (301) 258-8238 Tecw-Law (800) 757-8257 httpJIwww.lifetech.com 

Fax: (800) 387-1007 
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In the fight against disease, this could be 
the most powerful weapon yet. 

This is the trademark of a completely different kind 

of pharmaceutical venture. 

The recently-merged Pharmacia $ Upjohn. 

It's a partnership that has created a company of 

quite remarkable depth and scope: over 30,000 people 

working in 50 countries and serving 200 million 

people around the world. 

And it's for those 200 million people that this 

announcement should come as very good news. 

Because the merger will give two pools of 

other medical conditions. 

This merger is not simply a matter of shared 

resources, however. 

It is also about shared ideals. 

Our trademark stands as a symbol for humanity, 

hope and inspiration. 

Values that we intend to apply to every single 

aspect of the way we do business. 

You are surprised to hear such sentiments coming 

from a global pharmaceutical company? 

specialised medical talent the opportunity to work This is not the last time 

together for the first time ever. we'll be surprising you. Pharmacia 

Resulting in real, tangible benefits in the fight You can be sure of that. 
&Upjohn 
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edited by PHIL SZUROMI 

3D displays 
Methods for visualizing three- 
dimensional (3D) data in real 
time are often limited in spatial 
and temporal resolution or re- 
quire restricted viewing zones or 
the wearing of special headgear 
(as for virtual reality displays). 
Downing et al. (p. 1 185; see the 
news story by Glanz, p. 11 72) 
present an interactive device 
that allows true 3D viewing of 
color images from any perspec- 
tive. The device involves a trans- 
parent rare earth-doped heavy- 
metal fluoride glass, in which 
red, blue, and green volume ele- 
ments can be separately ad- 
dressed by laser diodes. 

A trace of protein 
Analysis of attomole (10-l8 
mole) samples of protein, an 
amount typical of a minor 
component in a single cell, is 
an important goal in bioana- 
lytical chemistry. Valaskovic 
et al. (p. 1199) report high- 
resolution mass spectra from 
attomole samples of carbonic 
anhydrase from a crude blood 
isolate. A capillary electro- 
phoresis system that could per- 
form separations on subnano- 
liter samples and a thin-wall 
electrospray ionization tip that 
could use ultralow flow rates 
are key components. 

Fluid response 
Jogs in strike-slip faults pro- 
duce either local compression 
or extension depending on 
their orientation. This defor- 
mation can affect fluid pressure 
at depth. Peltzer et al. (p. 1202; 
see cover) present synthetic 
aperture radar interferometry 
images (see Perspective, p. 
1 181 ) of jogs in the rupture of 
the 1992 Landers, California, 

Guides for RNA editing 
In trypanosomes, most of the pre-messenger RNA (mRNA) in 
the mitochondria undergo RNA editing. To form a mature func- 
tional mRNA, uridylate (U) residues are both inserted and de- 
leted at precise locations in the primary transcripts. Kable et al. 
(p. 1189; see the Perspective by Sollner-Webb, p. 1182) have elu- 
cidated the mechanism for U addition in Trypanosoma brucei. Ed- 
iting is controlled by guide RNAs (gRNAs), short RNAs that are 
complementary to the edited sequences, that direct endonuclease 
cleavage of the mRNAs. The upstream cleavage product adds U 
residues from free uridine triphosphate, and the mRNA halves 
are then religated. The reaction does not utilize transesterification, 
as previously thought. 

earthquake. The land surface the complex self-incompatibil- 
was uplifted gradually by sev- ity locus of flowering plants, 
era1 centimeters in extensional maintained by balancing selec- 
jogs, whereas it subsided in 
compressional jogs. The pat- 
tern and rate of deformation 
can be explained by influx of 
fluids in extended regions and 
draining of overpressured flu- 
ids in compressed regions. 

Cold-blooded noses 
Endotherms generally have 
high metabolic rates and often 
have broad nasal passages to 
accommodate high rates of lung 
ventilation. Ruben et al. (p. 
1204) examined skulls of vari- 
ous dinosaur fossils and show 
that, like modem ectotherms, 
they had narrow nasal passages 
and lacked a respiratory tur- 
benate, a structure that in- 
creases surface area in the nasal 
passages in birds and mammals. 

Plant histories 
Inferences can be made about 
the evolutionary history of a 
biological population from its 
fossil record or from the genome 
of living relatives. Richman et 
al. (p. 12 12) have added a new 
way to draw information out of 
extant genomes. Analysis of 

tion, shows that traces of an- 
cient population bottlenecks 
can be inferred from the se- 
quence of existing alleles. 

Estrogen responses 
Decreases in estrogen contrib- 
utes to bone loss and cardiovas- 
cular disease in postmenopausal 
women. Some drugs like ralox- 
ifene antagonize the action of 
estrogen in reproductive tissue 
but actually mimic the effects of 
estrogen in bone and other tis- 
sues. In reproductive tissues, the 
estrogen receptor binds to DNA 
sequences known as estrogen 
response elements (EREs) and 
enhances transcription of target 
genes. Yang et al. (p. 1222; see 
the news story by Pennisi, p. 
1 17 1 ) studied regulation of the 

transforming growth factor-P3 
(TGF-P3) gene, which is regu- 
lated in an estrogen receptor- 
dependent manner in bone 
cells. They present evidence for 
the existence of a distinct re- 
sponse element (the raloxifene 
response element, or RRE) in 
the TGF-P3 gene that is acti- 
vated more effectively by 
raloxifene than by the endog- 
enous hormone 17P-estradiol 
(E2). Although E2 acts through 
the ERE in reproductive tissues, 
raloxifene and endogenous es- 
trogen metabolites other than 
E2 may produce tissue-specific 
responses through the RRE. 

Do as I say.. . 
During neurogenesis in Dro- 
sophila, the developing neural 
cell prevents its neighbors from 
also realizing their neural po- 
tential through a process called 
lateral inhibition. Rooke et al. 
(p. 1227) have characterized a 
new gene, kuzbanian (kuz), that 
is required for lateral inhibi- 
tion. The kuz gene is required 
for cells to receive the inhibi- 
tory signal from the emerging 
neural cell, and is also re- 
quired for a positive signal 
from the cells that neighbor 
the neuron for the development 
of the neuron. 

Hormone sensitive 
The plant hormone abscisic 
acid regulates various develop- 
mental and physiological re- 
sponses. Cutler et al. (p. 1239) 
have identified gene mutations 
that confer enhanced sensitiv- 
ity to abscisic acid. The gene 
encodes a protein farnesyl 
transferase, suggesting that 
famesylation is a required step 
in regulating sensitivity to ab- 
scisic acid. 
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PHOTO OF DNA SEEN BY TUNNELLING MICROSCOPE 

Thermo Sequenase together with DYEnamic ET primers 
Get the edge in four-dye primer fluorescent DNA 
sequencing with this winning combination. Thermo 
SequenaseTM DNA polymerase(') plus DYEnamicTM ET 
primerd2) available exclusively from AmershamTM, will 
increase your throughput, productivity, and accuracy by 
providing: 

GT ATTGQQ*-~  A "OTOOTTTT TCTTTT c Reduced cycle times 
so0 I10 Sp 

-As few as 6 cycles 

Data kindly provided by Whitehead Institute1 
MIT center for ~ e n o m e  Research 

~TACCTQTCCQCICT T T C T C C C T T C Q ~  A O :  The longest useable . T T T Q Q A A C A A Q A Q T C C A C T A T T A A A  Areductionintemplate 
am 800 700 read lengths 460 UD 470 - As low as long with 

-Routinely > 600 bases 15 cycles 

Data kindly provided by 
Incyte Pharmaceuticals, Inc. 

1. Proc. Natl. Acad. Sci., USA, 92, pp. 6339-6343, (1995). 
2. Proc. Natl. Acad. Sci., USA, 92, pp. 4347-4351, (1995). 

Data kindly provided by Washington University 
School of Medicine Genome Sequencing Center 

See our worldwide web site 
for more information. http://www.amersham.co.uk/life/ 
Amersham International plc 
Amersham Place, Little Chalfont, 
Buckinghamshire, HP7 9NA England. For Europe: +44(0)1494 544000 For USA: (800) 323 9750 For Japan: (03) 38 16 1091 

Amerrham, DYEnamic and Thcrmo Scqucnasc arc trademarks of Amerrham international plc. MTET 
Thermo Squcnaw DNA Polymcnsc-patens pending. Thlr product andlor its method of use s covered 
by one or marc of the following patenn: U.S. Patent Nor. 4,962,020; 5,173,411; 5,409,811 and 5,498,523 
and foreign quivalcntr. DYEnamic ET primen-patent pcndmg. 

All goads and services are sold subjm to the terms and conditions of sale of the company wtthin the 
Amcrrham Group which suppltes them. A copy of there terms and conditions is available on rcqunt. 

0 Amerrham 1ntcrnat1ona.l PIC 1996A11 rlghts rererved. VAmersham LIFE SCIENCE 
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IF AT FIRST YOU SUCCEED, 
TRY, TRYAGAIN. 

I n the latest DALBAR Consumer Satisfaction all they need to help fulfill their financial goals 
Survey, a comprehensive study of 2,000 finan- and long-term expectations. 

cia1 S ~ M C ~  companies - banks, mutual funds, bro- In the years to come, we'll work even harder 
kerages, and insurers - TIAA-CREF was voted to enhance the level of personal service and innova- 
the leading provider of retirement plans. tive solutions we offer to help them build a secure 

We'll try to do better next time. and rewarding tomorrow. Maybe that's why so 
Not that we mind the recognition, it's just that a many of the best minds in the nation trust us not 

lot of people expect nothing less than the best from just with their money, but with their future. 
us. Over 1.8 million individuals in higher education Find out more about America's retirement 
and research, to be exact. And frankly, so do we. planning experts. Call us at  1 800 842-2776 week- 

Day after day, for over 75 years, we've put days 8 am to 11 pm ET, or visit our Web site on 
everything we've got into giving our participants the Internet a t  http://www.tiaa-cref.org 

Ensuring the future 
for those who shape it." 

CREF certificates are distributed by TIAA-CREF Individual and Institution4 Services, Inc. 
\ i 
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oating toolbars, 
~mport custom 
data, and incor- 
porate your own 
programs into 
nrigin. 

. . . - . - . . . - . - 

baseline analysis. 

. . . . . . . - . - . - 
Large Datz ; 
Unrestrictt, 
number of data 
points in a 
column. 
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See 1. kr ywrself! 800-969-7720 fw a FREE 
dune- ar downhd it at http://www.microcal.tom 

Cirelr 

icrocal Software, Inc. 586-201 3/fax:413-585-012( 
info8 microcal.com 
: http://www.micr 

Origin is a trademark of Micr f their respective Q 



choose. It's simple with "point-and-click" 
Windows-based' BioWorksm software. Just set up, edit and 
versatile Biomekm 2000 Laboratory Automation Workstatio - 
h-Density Replication _A 

----.I 

CR*' Processes- 

b 
NEW Interchangeable 96- or 384-pin tools easily 

transfer nanoliter volumes to membranes 
Precise positioning of multiple transfers for 
screening of over 3,456 samples per membrane 

w 
Pipette samples as small as 1.0 pL with barrier 1 
tips to eliminate cross-contamination 
Minimum of 96 PCR reactions set up in one hour 

Interface to thermal cycler 
Fast and reproducible DNA sequencing reaction preparation 

1 ' z r ? i F  

automated 
replication. 

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

Wtndows is a rrsdcmiolr of Mi-* Co-don. 
**PCR is covnrd by U.S. pala6 owmd by Hofhnaon-La Raebe k. 
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