


isnow on Windows! 

The leader in technical oublication and oresentation. 
With  extensive scientific features, 
advanced data analysis, and extraor-
dinarycontrol, SigmaPlotcreatestruly 
outstanding publication quality graphs 
for journal publication (aswell as for 
reportsI poster sessions, and presenta-
tions). SigmaPlot'strack record speaks 
for itseIf-thousands of SigmaPlot 
graphs have been published in literally 
hundreds of technical journals! 

Now on Windows 
The new Windows version of SigmaPlot 
is faster and easier to use than ever 
before. View 
multiple 
p;raphicspages Em" 
kddatak&~heetssimultaneously. 
Savetimeby cutting and pasting your 
SigmaPlotgraphs diredly into your 
word processor or useOLE links.Even 
load filesfrom DOS and Mac versions 

. 
sophisticated technical graphing with 
the versatility and intuitiveness of 
Windows! 

. 
mark length. You won't find any other 
scientificgraphingpackagethat offers 
thislevel of control! 

Truly Designed for Scientists 
Unlike business graphics packages, 
SigmaF'lot was designed by scientists 
specifically for publication and presenta-
tion. SigmaPlot'snumerous scientific 
options such as error bars,regression 
lines, fulltransform language, and curve 
fittingare "up-front"and easy to find; not 
obscured by business oriented options. 

Power and Flexibility 
In addition,SigmaPlotoffers you the 
flexibility and control to customizeyour 
graphs down to the last detail. Choose 
from a full range of options, including 
numerous2D and 3D plot typesl tech-
nicalaxis scales,math and Greeksym-
bols,and more. Moddy detailsall the 

of SigmaPlot. Sigmaplotprovides way downto errorbar capsizeand tick 

"ears Strong 
JandelScientifichasbeenL supportingscientists and 
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tenyears.You 
cancount on us to be 
there in the futurewith 
one of the strongest tech-
nicalsupport staffs in the 
industry. And, S i l o t  
comeswith a M a y  "noques-
tions asked"money back guar-
antee. Jointhe leader! Order your 
copy today and see why SigmaPlotis 
the choice of over 45,000 scientistsand 
engineersworldwide. 

Call for a free 
brochure: 

S C I E N T I F I Cm1800-874-1888 
TandelScientific,2591Kemer Blvd.,SanRafaeL 1 4154534700 FAX 415-453-7769 
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Life Technologiesand three leading manufacturers, 
seven out of ten restriction endonucleasesfro111 
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~ife~echnolo~iesoffers the highest quality restriction endonucleases 
on the market because of our unparalleled system of rigorous and 
completequality testing. Up to eight different assays are performed 
at four separatecritical stages of production: during the purification 
process, on the bulk product in storagebuffer, on the diluted product, . . 
and on the final product you receive. 

For reliable, reproducibleperformance, GIBCOBRL restriction endonucleases 
beat the competition hands down. Call ncw for our free restriction endonuclease 
brochure or for a summary of the comparativedata. . a-
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'I 4 .( Four successive moltsof an individual predatory crab, subsequent molts when their prey had harder shells.9°C..) Cancer productus. Because crustaceans can only Therefore, the rigid exoskeleton does not prevent.-
' y# ' change form when they molt, their shape was thought crustaceansfromrespondingmorphologicallytoenvi-
i5':i ~nbkelyto respond to environmental stimuli received ronmentalchange.Longestdimensionof largestmoltis 
.~:;%% during the preceding intermolt. Nonetheless, C. 60 millimeters.See page 710. [Photo: RichardKozakl 
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EVEN AS A YOUNG MAN, 
Tommy k n e w  t h e r e  m u s t  be  

to  E X P R E S S  H I G H E R  L E V E L S  of 
R E C O M B I N A N T  P R 0 T E I N. 

Tommy never did get his hands on that ideal expression system. But you can with the Pichia 
Expression Kit, available only from Invitrogen. It gives you the tools you need to express the highest 
levels of your protein of interest -often in the range of grams/liter. 

The key to our high-level expression system is Pichia past&, a eukaryotewith posttranslational 
modification pathways similarto those found in mammalian cells. Many scientistshave reported 
expression levels in Pichia pastoris as high as 10grams/liter. 
And the Pichia Expression Kit uses procedures and equipment 
common to bacteria, so it's faster and easier to use than bac-
ulovirus or mammalian systems. 

x v e  nme by taking aavanlilge of hvltrogen's high-
quality CustomPichia ExpressionServices. Our 
team of expert scientistswill perform every step C 
of Pichia expression for you, from subcloningyour 1 
gene of interestto high-level expression of your protein. 1 

Find out more about the expression systemTommy only 
dreamed of. Call Invitrogen today for detailed informationabout 
our fihia Expression Kit and Custom Pichia Expression Services. 

3985 B SorrentoValley Boulevard, San Diego, CA 92121 
I 1-800-955-6288FAX 1-619-597-6201 
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edited by PHIL SZUROMI 

Cold, fresh water 
The deglaciation record from 
the Arctic Ocean, an area that 
should have been profoundly 
affected by the formation of ice 
sheets and should be sensitive 
to their growth and decay, has 
been difficult to determine be-
cause of a lack of deep-seacores. 
Steinetal. (p.692)now present 
an analysis of several cores re-
trieved during the ARCTIC '91 
expedition. The oxygen and 
carbon isotope records and car-

bon-14 dates suggest that both 
the Barents Sea ice sheet in Eu-
rope and the Greenland ice 
sheet began disintegrating at 
about the same time, 16,650 
years ago. The data also suggest 
that seasonally open-ice condi-
tions developed in the Arctic 
Ocean about 6000 years ago. 

Cornering cells 
A convenient method forphysi-
cally isolating and controlling 
the shape of cells has been de-
veloped. Singhvi et al. (p. 696) 
used self-assembly monolayer 
techniques to construct a sub-
strate with a pattern of regions 
that adsorb proteins. These re-
gions were then enclosed with a 
different monolayer that was 
protein-resistant. Subsequent 
adsorption of the extracellular 
matrix protein laminin created 
defined regions where cells 
could adsorb and grow. Rat 
hepatocytes could be grown into 
arbitrary shapes, such as rect-
angles.This approach could also 
prove useful in analyzing the 
variation of individual cells in 
drug and toxicology studies. 

of genes that are defined by mu-
Cell death and genetic control 

Programmed cell death (apoptosis) plays an important role in 
development. White et al. (p. 677; see the accompanying Perspec-
tive by Raff, p. 668) report the isolation of a new gene, reaper, in 
Drosophila that controls the initiation of cell death. In embryos 
that carried the reaper mutation, all normal cell death was blocked. 
The developing embryos ended up with extra cells and died. The 
reaper locus has been cloned, and the gene encodes a smallpeptide 
that is expressed in cells destined to undergo apoptosis. 

Sleeping giants 
Two regions of North America 
that are not famous for recent 
earthquakes, the Pacific North-
west and the southern Appala-
chian Mountains, are in fact 
quite seismically active. During 
the last decade,the easternTen-
nessee seismic zone has been 
more active than any other area 
east of the Rocky Mountains 
exceptfor~heNewMadrid zone. 
Powell et al. (p. 686) have used 
10 years of microearthquake 
data from a regional monitoring 
network to develop a tectonic 
model for this seismiczone. The 
earthquakes in this region can-
not be attributed to known 
faults; rather, they appear to 
correspondto azone where rela-
tively strongand weak basement 
crustal blocks meet to relieve 
intraplate stresses.The converg-
ing plates of the Cascadian sub-
duction zone are locked and ac-
cumulating strain, a situation 
that could lead to a great earth-
quake (magnitude8 or greater). 
Such quakeswould likely cause 
coastal uplift or subsidence. 
Mathewes and Clague (p. 688) 
present microfossil and pollen 
analysis from two sites in south-
western BritishColumbiawhich 
indicate that rapid sea level 
changes occurred about 3600 
and 1900years ago. These data, 
combinedwithstratigraphic and 
paleoecological evidence, sug-
gest that the older event was a 
great plate-boundary earth-
quake and that the younger 
event might have also been a 

crustalor intraplate earthquake. 
Such microfossil analysis is es-
pecially useful in areas where 
past earthquakes leave no clear 
record in the rock stratigraphy. 

Adapting to a new diet 
In the ongoing battle between 
predator and prey, the prey of-
ten managesto surviveby evolv-
ing protective mechanisms. 
How, then, does the predator 
overcome those mechanisms? 
Smith and Palmer (p. 710; see 
cover) have shown that adap-
tive plasticity allows the crab to 
compensate for the tough shell 
of one type of prey, the mussel. 
Crabs fed on mussels with in-
tact shells developed larger, 
stronger crushing claws than 
crabs fed on mussels with al-
ready opened shells. This de-
velopmental flexibility allows a 
population of crabs to respond 
to spatial variations in diet and 
still conserve physiological re-
sources when possible. 

Zebrafish genetics 
The zebrafish, with its short 3-
month life cycle, is an excellent 
genetic model system in which 
to study vertebrate develop-
ment. Postlethwaitetal. (p. 699) 
describe a genetic linkage map 
for this fish.This map covers 99 
percent of the genome and en-
compasses most of the known 
zebrafish mutants. The cloning 

tation will be greatly facilitated 
by this map. 

Widely recognized 
High spontaneous regression 
rates areseenfor melanoma,and 
cytotoxic T cells (CTLs) that 
recognize melanoma cells can 
often be isolated from patients. 
The CTLsrecognizepeptide epi-
topes that are derived from cel-
lular proteins and presented to 
the T cell in association with 
major histocompatibility com-
plex (MHC) class I molecules. 
Cox et al. (p. 716) used highly 
sensitive tandem mass spec-
trometry to sequence a nine-
residue MHC-association pep-
tides from melanoma-specific 
CTLcelllinesfromtwo patients. 
The peptide reconstituted rec-
ognition in melanoma-specific 
CTLs from three additional pa-
tients. Identification of epitopes 
recognized by more than one 
cell line should prove useful for 
developing immunotherapies. 

Like night and day 
A gene that underlies the cir-
cadian rhythms of the mouse 
has been identified by Vitater-
na et al. (p. 7 19),who screened 
heterozygous progeny gener-
ated with the mutagen N-ethyl-
N-nitrosourea. Mice carrying 
the semidominant mutation in 
the Clock gene had dramatic 
alterations in their circadian 
rhythms; homozygous Clock 
mutants had a circadian period 
about 4 hours longer than nor-
mal when kept in constant 
darkness and in almost all cases 
lost their circadian rhythm af-
ter 2 weeks. The mutant ap-
pears to arise in a single gene 
on mouse chromosome 5 that 
would correspond to a region 
on human chromosome 4. 
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I EZ rTthRNA 
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1 RNA screening 
I 

fast and sensitive 
CeneAmpEZ rTthRNAPCRKt. ~ a r ~ e t s ~ k s e n tat 
400pg total cellular RNA ezcept IL-la (+)control with a process 
(1OOcopies synthetic RNA),IL-la (-)control(Ocops) that is remark-
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ably simple. 

Now it's easy to detect ferntogramsof any RNA-mRNA, tRNA 

or RNA viruses-from the most complex samples in hours. Our 

optimized process enablesrTth DNA Polymeraseto act as both a 

reverse transcriptase and as a DNA polymerase. 

Both activitiestake place in a one-tube, single-buffersystem, 

with only one set of reagent additions. And the kit is fully 

compatiblewith dUTP and ArnpErasemUNG to prevent PCR 

carry-over contamination 

The GeneAmp EZ rTth RNA PCR Kit for RNA screeningcom-

plements our other RNA PCR kits for cDNA constructionor gene 

expression. All are optimized on GeneArnp' PCR Instrument 

integratedresourcesof our Applied Biosystems Division now 

give you accessto the most comprehensiverange of systems, 

technologies and support in PCR, nucleic acid synthesis, genetic 

analysis and protein research. 

The GeneAmp EZ rTth RNA PCR Kit. Remarkably sensitive 

RNA screeningmade remarkably simple.To or 

call 1-800-327-3002.For PCR technical support, 

1-800-762-4001.For more information,call 1-80 

OutsidetheU.S., contactyour local Perkin-Elmer 
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Perkin-Elmer PCR reagentsare developed and 
manulactured by Roche MolecularSystems, lnc., ' @ 
Branchburg, New Jersey, U.S.A. 
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single application. more about our 
special Statview/ 
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CONTROL! pricing, call Aba- 
QC Tools is the Statview's templates make it ensy to perform complex cus Concepts at 
first in a series of suites of QC nttnlyses nttd prodrice high-qunlity reports. 1-800-666-STAT. 
seamless drop-in extensions to 
Statview. QC Tools adds Xbar, R, S, I, A I3 A <\If 5 T~ I :  ~58k~~~~A~G 510-540-1949 

MR, CUSUM (with FIR), Capability, I I,- 
Fax: 510-540-0260 

Q 1993-94 Abacus Concepts, Inc. Statview is a registered trademark of Abacus Concepts. Inc. All other brands are property of their respective holders. 
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Sensitive 
touch 
The disc-like adhesive pads on 
the hands and toes of the tree 
frog enable this nimble creature 
to perform the most sensitive 
acrobatic maneuvers. From often 
perilous heights, the tree frog 
clings to the most delicate twigs 
as it leaps from branch to branch 
in pursuit of insect prey. 

The Boehringer Mannheim 
GeniuS" System makes sensitive 
scientific procedures equally as 
swift and safe. In hours-not 
days-probes prepared with the 
Genius System can detect single 
copy genes in as little as 1 p g  of 
DNA in a genomic Southern blot, 
and are guaranteed to detect 
0.03 pg of DNA in a direct dot blot. 

But unlike other nonradioactive 
methods, the Genius System uses 
a unique antibody-based protocol 
that minimizes background 
interference, maximizes 
the signal-to-noise ratio, and 
produces your results faster. 

Safety and sensitivity 
cornb~ned 

Every time you make a 
Southern blot or dotlslot blot, 
screen a library or conduct an 
in situ hybridization with 
radioactive methods, you expose 
yourself and those around you to 
the risks of radiation. Every time 
you use the Genius System to  
perform these same procedures, 
you receive the assured safety 
that only nonradioactive products 
provide, along with guaranteed 
sensitivity and specificity. 

Parallel human genomicSouthern blotrdemonstrate and detection procedures 
the high sensilivity and low background provided by 
IheGenius Sysrenlright12-min.expotun)compared and 
N prober prepared with'PIleft. I-day expo sun^. your Boehringer Mannheim 

Like traditional radioactive representative or call 
methods, the Genius System 1-800-262-49l1 
provides specific and reliable (514-686-7141 in Canada). 
detection of target sequences. 

B O E H R I N G E R  
M A N N H E I M  

S Y S T E M  

Leaving the 
Limits Behi~zd 

BOEHRINGER 
MANNHEIM 
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PURE & SIMPLE 

Price 
askwas 

+ '  I 
Superb Technical Support + 
Impeccable Quality + 
World's Fastest Service 

MIDLAND 
THE UNDISPUTED +1 

CUSTOM DNA SYNTHESIS SERVICE 

THE MIDLAND CERTIFIED REAGENT COMPANY 
31 12-A West Cuthbert Avenue 

Midland, Texas 79701 
Phone 1-800-247-8766 FAX 91 5-694-2387 

Gel Docurnenion. 
Big Power. Low Price. 

DRUG DISCOVERY OPPORTUNITY 

a1 @amduction ' 

bendit of historical safety data in humans, provides 
unique advantages. ;;h' * 

- 

For details contact: 

Fksident 
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For over 1,000years the art of 
readLng ancient&tian hiem- ;?; 
@mhicswas lost to the world. 
74in I 7%the~oettastone -2a''g 
,hd&-*& L m . A d  

I . . . a 

<owlone canvour 

p*.
hen trying to decipher a complex language, certain tools -

are necessaryfor quick, successful interpretation. 

The Wisconsin SequenceAnalysis Package developed 
by Genetics Computer Group (GCG)is a complete sequence 

: analysis package, handling database searching, sequence com-
; parison, secondary structure prediction, sequenceassembly and 
/ much more. And Digital's Alpha AXP computersgive the 

Wisconsin Package the power you need to work in a field where 
new sequencesare added to the databases at a rate of over 
250,000 residues per day. 

F Look to the Wisconsin Packagefor: 
a comprehensiverange of sequenceanalysis programs 
access to all major sequence data resources 
multi-user computing environments 

sive database updating services 
support and education 

ha AXP systemsprovide: 
a wide range of high performance computers 
leadershipin industry standards Dr. R Marcus,I! Betts and Dr. M. 
Open OSF11UNIX and OpenVMS operatingsystems ~ & ~ ~ o ~ $ ? ~ ~ ~ fConnecticut 

, the fastest system availabletoday Pmject:First isoFolation of the 
.'C

:rtf% the best pricelperformance chcken intefemngene. 
,&r;.y Journal o Intefemn Research 
*A,>.+ 14:83-9/,1994. 
- -.+.For more informationabout the Wisconsin Package, call Accession m b e c  ,!I07868 

'.+"-*4j (608)231-5200, FAX (608) 231-5202 or E-M&O Software: WwcoruinSequence
Analysis Package 

: Rosetta@GCG.Com. Co utec DigitalAlpha AXP 3000 
Mn%, 5nn..---""V""  

For informationon the Digital Equipment Corporation 
Alpha AXP:Telnet: telnet.educo~ect.digita~.com,call 
(800)DIGITAL or your local Digital representative. 

W4~laoDlaoDWAW!OpenVMSarelraQernsdL1ofRWEquPlnertCaponCm.VHD:
Accelerating Analysis ! s a r a g n a s d ~ ~ ~ b y W O p e a C o . , ~ O S F t l i s a l a g M a a d ~  

Speeding Discovery 
d l I l e a p a n S o f f m e ~ , h E .  

oCc,oCclopa--mmndWismghmus-
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Transduction Laboratories ~n Europe, contact In Japan, contact 
AFFlNlTl FUNAKOSHI CO., LTD. 

1-800-227-4063 Research Products Limited Telephone: 81 -3-5684-1 622 
Telephone: (+44)602-436100 Fax: 81 -3-5684-1 633 

Telephone 606-277-1 399 Facsimile: (+44) 602-436300 I 
Facsimile 606-276-2251 
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