


STRATAGENE'S NEW HYBRIZAP" 
two-hybrid vector kit. It's the best yeast 
two-hybrid system* yet. It puts the power 
of Lambda Z A P  technology into your 
study of protein-protein interactions and 
your search for novel proteins. It's 
sensitive, fast and easy to use. And it 
integrates everything. you need into one 
powerful package for detecting cellular 
messages. 
' U.S. Paleat No. 5,283,173 

THE SYSTEM WITH EVERYTHING 
Easy construction of representative libraries 
GALCbased yeast two-hybrid system 

I 
YRG-2 yeast cells with dual reporters to minimize 

- - false positives 
w More sensitive than co-immunoprecipitation 
w Detects weak or transient interactions 
w Premade and custom libraries 

Call Stmtagene at 
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tor a closer look at Me entire 
Detectlon of lnteractlng Proteins by 
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..:A Robotic Liquid Handler That's 
,&% :-i .-' - Mastered the Art of Change. 

v - - 1 s;prr;I 

New MultiPROBEm VersaTipTM technology automatically adapts 
pipetting tips to your assay procedures. Disposable tips, fixed 
washable tips, or both? Microliter or milliliter volumes? Liquid 
level sensing of ionic or nonionic solutions? Different disposable 
tip sizes and types? With MultiPROBE, you get it all in one 
system. 
The new VersaTip automatically 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 performance 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 Discovery 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 
solubilization, distribution, and screening avvlications. - - -  
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 cross-contamination. 
Clinical Testing 
For clinical testing, VersaTip will automatically adapt to the cany- 
eve.. -"..;---..+" "f ""." "0"""" W".... A p systems with Varispan 

can switch from 
disposable 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 

seconas, 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 robotic liquid handler 
that adapts to your assays. 
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dialysis into a ready 
using a syringe, in Ica 

soaking, tying or clam1 ,... 

the rate of dialysis. Convenient accessor- ' 
with the h d y s i s  tubing? WLse Buoys float Cassettes during dialysis. and s e e  a4 
up. With e r  Cassettes, you can bench-top Casette stands during loading and I 1 

perform dialysis faster and easier 
than ever-with total sample 

control and superior recovery. 

)pnience. YOU can load your sample for 
st?, dispt~able Slide-A-Lyzer'" Cassette 

than 1 minute-without boiling, L . The exclusive Cassette format 
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SINK YOUR r--' 
Into Double-Stranded DNA Quanti tation! 

inset 

Standard Curve of Double-Stranded DNA 
using the Beacon" DNA Quantitation Kit 

Specific for double-stranded DNA, the Beacon"' DNA 
Quantitation Kit provides fast and accurate quantitation, 
with minimal detection of single-stranded nucleic acids. 
Simple to use, this kit generates a standard curve of high 
linearity and precisely measures as little as 100 picograms 
of double-stranded DNA. Using a standard fluorometer, 
its "Mix-and-Read" format produces data in just seconds. 

A separate fluorescence polarization-based assay provides 
sequence-specific quantitation of amplified DNA. 

Sink Your Teeth Into It! Call PanVera today for more 
information and to receive your FREE copy of the 140-page 
BeaconT"Applications Guide. 

800-79 1-1400 
608-233-5050 
Fax: 608-233-3007 
E-mail: info@panvera.com 
Homepage: http://w\~~..panvera.com/ 

PanVera Corporation 
565 Science Drive 

In Japan contact: TaKaRa Shuzo Co., Ltd. Otsu, Shiga, Japan Phone: +81 775-43-7247 Fax: +81 775-43-9254 
Circle No. 24 on Readers' Service Card 

Madison, WI 53711 USA 



ISSN 0036-8075 
7 JULY 1995 
VOLUME 269 
NUMBER 5220 

AMEMCAN 
 SOC CIA TI ON FOR THE 
ADVANCEMENT OF 
SCIENCE I 

I NEWS & COMMENT I PERSPECTIVES I / 
Is Science Lobbying an Oxymoron? 20 

Dissecting a Biomedical Victory 21 

France: Budget Ax to Spare Research? 22 

Court Upholds Need to Protect Habitat 23 

Italy: Returning emigr6s Add New Luster 24 
to AIDS Research 

Private Institute Sparks "The Return of the 25 
Brains" 

Japan: Universities Yank Welcome 26 
Mat for Longtime Foreign Faculty 

Russia: Anthropology Institute Accused 27 
of Radim 

RESEARCH NEWS - 
A Quantum Leap for Computers? 28 

Keeping Secrets Safe From Quantum 29 
Code-Cracking 

Hydrogeochemical Anomalies and the 38 
1995 Kobe Earthquake 

C.-Y. King, N. Koizumi, Y. Kitagawa 

The Complexities of Conception 39 
R. J. Aitken 

ARTICLE 

Sex Differences in Mental Test Scores, 41 
Variability, and Numbers of High-Scoring 
Individuals 

L. V. Hedges and A. Nowell 

RESEARCH ARTICLE Ir 

Late Glacial Stage and Holocene fl 46 
Tropical Ice Core Records from Huascarh, Peru 

L. G. Thompson, E. Mosley-Thompson, M. E. 
Davis, P.-N. Lin, K. A. Henderson, J. Cole-Dai, J. 
F. Bolzan, K.-b. Liu 

Cell Movement Tale Told by Bacterial 30 Liquid to Hexatic to Crystalline Order 51 
Tail Protein in Langmuir-Blodgett Films 

R. Viswanathan, L. L. Madsen, J. A. Zasadzinski, 
Fifty Shades of Rain-Forest Green 0 31 D. K. Schwartz 

A High Glacier Opens a View of the 32 

RANDOM SAMPLES 

Scienast Fiction, by K. Livingston h k s  Rec 

Peptidomimetic inhibitors 

Board d Reviewing Editors 
hadaidr W.Ut C W -  zAM- S t q k n L L ~  sh@bdsNJehhi MddRwdJdi caaclt J. V@ 
DcnLkdersan Danisw.Chd WidraJL8Ekbm RagaAW ~~ Bectvclg&& 

J t ~ h  M. Coffn ThsodaeHGeb.le N h b  b Dauvin Sa&LRm JozdSohd MhvWeiss 
stsphen~.~enkmic F. ~emng crin R ~ ~ ~ ~ L M . o $ . s  - a w n  ysehayu- ~ a r b t t ~  

PsdJ.Cfw@al saepha P. Gaff AhrdaLsvi tdd Dam*ARmae T-L- zw$,vhiwm 

EE= P*erKGoodfebrr Hwwy F. Lobh RrghsQPbsno aarsdonm Owrar N. Wm 
M R -  - Q 4 S . T  Radlasidr v. RmmdUl ThomnASceib waimlAWl4f 
W i S -  zy- h HerrkDwh Rskt*rdUYmunn - c b  W P. Slt$~z 
JmesJ.E$ TanmH6kb DiM.hthh T. M TSra RwbwtT.N.Tpn 

I 
-- DougkmT.l=mm tiioF.Jo@mon AnmmlR- DavidCR1bi9 EdRU\snw 

6 SCIENCE VOL. 269 7 JULY 1995 



COVER 

field on the col of Huascaran provide a perspective of Thompson] 
climate and the environment in the trooics back to 1 

Dynamics of Carbonium Ions Solvated by 57 
Molecular Hydrogen: C)4'(H2), (n = 1, 2,3) 

D. W. Boo, Z. F. Liu, A. G. Suits, J. S. Tse, Y. T. 
Lee 

Ground-Water Radon Anomaly Before 60 
the Kobe Earthquake in Japan 

G. Igarashi, S. Saeki, N. Takahata, K. Sumikawa, 
S. Tasaka, Y. Sasaki, M. Takahashi, Y. Sano 

Interaction of a Tyrosine Kinase from 1 83 
Human Sperm with the Zona Pellucida 
at Fertilization 

D. J. Burks, R. Carballada, H. D. M. Moore, P. M. 
Saling 

Tissue- and Species-Specific Expression 86 
of sp56, a Mouse Sperm Fertilization Protein 

L. H. Bookbinder, A. Cheng, J. D. Bleil 

Precursory Chemical Changes in 61 In Vivo Transfer of GPI-Linked 89 
Ground Water: Kobe Earthquake, Japan Complement Restriction Factors from 

U. Tsunogai and H. Wakita Erythrocytes to the Endothelium 
D. L. Kooyman, G. W. Byrne, S. McClellan, D. 

Dissecting Amazonian Biodiversity 63 Nielsen, M. Tone, H. Waldrnann, T. M. 
H. Tuomisto, K. Ruokolainen, R. Kalliola, A. Coffman, K. R. McCurry, J. L. Platt, J. S. Logan 
Linna, W. Danjoy, Z. Rodriguez 

HERG, a Human Inward Rectifier in the 92 
Interaction of a Peptidomimetic 66 Voltage-Gated Potassium Channel Family 
Aminimide Inhibitor with Elastase M. C. Trudeau, J. W. Warmke, B. Ganetzky, G. 

E. Peisach, D. Casebier, S. L. Gallion, P. Furth, A. Robertson 
G. A. Petsko, J. C. Hogan Jr., D. Ringe 

Spatial Memory of Body Linear 95 
Rational Design of Peptide Antibiotics 69 Displacement: What Is Being Stored? 
by Targeted Replacement of Bacterial A. Berthoz, I. Israel, P. Georges-Franpis, R. 
and Fungal Domains Grasso, T. Tsuzuku 

T. Stachelhaus, A. Schneider, M. A. Marahiel 
Disruption of Retinal Axon Ingrowth by 98 

Conversion of Bacteriorhodopsin into a 73 Ablation of Embryonic Mouse Optic Chiasm 
Chloride Ion Pump Neurons 

J. Sasaki, L. S. Brown, Y.-S. Chon, H. Kandori, D. W. Sretavan, E. Purk, M. W. Siegel, L. F. 
A. Maeda, R. Needleman, J. K. Lanyi Reichardt 

The TBP-TFIIA Interaction in the 
Response to Acidic Activators in Vivo 

75 TECHNICAL COMMENTS - 
L. A. Stargell and K. Struhl On Low-Bamer Hydrogen Bonds and 102 

Enzyme Catalysis 
Constitutively Activated Jak-STAT 79 A. Warshel, A. Papazyan, P. A. Kollman; W. W. 
Pathway in T Cells Transformed with HTLV-I Cleland and M. M. Kreevoy; P. A. Frey 

T.-S. Migone, J.-X.  in, A. Cereseto, J. C. 86 
Mulloy, J. J. O'Shea, G. Franchini, W. J. Leonard p34cdchd Apoptosis 106 Sperm-egg 

S. J. Martin, A. J. McGahon, W. K. Nishioka, D. recognition 
Enhanced DNA-Binding Activity of a 81 La Face, X. Guo, J. Th'ng, E. M. Bradbury, D. R. 
Stat3-Related Protein in Cells Transformed Green; A. H. Greenberg and D. W. Litchfield 
by the Src Oncoprotein 

C.-L. Yu, D. J. Meyer, G. S. Campbell, A. C. 
Lamer, C. Carter-Su, J. Schwartz, R. Jove 

r AAAS Board of Directors Indicates accompanying fmture 
Flawiem J. Aysla AnnaC.Rmsedl ~ B C l E N C E ( I S S N ~ S ) b p u b l k h . d w d d y o n H l d . y , o x c s p l  C h r r g . c l . d d n r : a U o w 6 ~ , O i v h g d d a n d n m a d d r e s s e s . n d l l ~  

Rehn'nghdent, AhnSchneshem t h . I . . t W N k I n D . a n r b . r , b y t h . h . ~ A . . o c i . t f o n t h . t h .  ~ r I u n b r . ~ ~ e n d o h . n g e d ~ t o S d m c e , P . O . B o x  
W r m a n  Jean E Tayk vm~ol8d.nchlSX)HSbwt,W,WuNnlp4DClooOs.Secona 2 0 3 3 . ~ , O H 4 3 3 0 6 - 2 ( r O 8 L ) g * ~ w * . : $ 7 . W p e r ~ p e p s l d ~  

Rtta R Colwell m L i n  Ten c l a s s ~ @ u b 8 c a t l o n N o . 4 6 4 4 8 O ) p s i d a t ~ , D C , s n d ~  d u d a r ~ p o s e g e ; t u k m & s o n ~ ~ t o p h ~  
President W S . W ~  r i W l n g o f f i c a s . ~ 8 1 S @ S b y U m A m e r l c a ~ f o t ~ A d v s n a r -  ~ W M a n a l o r p e n m s l u s a u n d e r ~ m t ~ n r i P l h U m t a l r  

Jane Lubohenoo mentofSdenca.ThatilleSCIENCEisa-hadamsrkdUmW. ur,provisbnedheCoWrigMAdismbyAAABtolllwariessndother 
h idmtdec i  Domestic indMdual mmtmMp nnd s&u@i&n (51 issuec): S97 ($60 sllocsled wers wlth the CopyngM Clearma Center (CCC) TlansaMonal 

Willlam T. Golden to wbcrWn) Daneslic imlbtbd subscription (51 Issue8): $228. Foreign Reporting sewice. pmidad Umt $3.00 per artIda is pPid dlreaty to CCC, 27 

Wllm A. Laster Jr Treasurer 
~gsextm:Mexiw,Caribbean(swface~)$53:oMercountrlss(&r ~ S b e e t S a l e m . M A O l P H ) . l % a ~ m d e f w S d a n w ~ 0 0 3 8  

S i m  A. Levin Richard S. Nlchdson 
assist delivery) $93. First dass, airmail, &dent and emeritus rates on re- 8076t83 $3.00. Sdenoe is Indexed in me Readefs Quid8 to PerlodieslUt- 
quest. Canadian m&s wilh GST availsble upon request, GST #I254 8812. eralure and in several specialized indexerr. 

k h a e l  J. Novacek E * e a m m m  RW.dhfhoU.SA. 

SCIENCE VOL. 269 7 JULY 1995 



p. s P 
S? 4 q:: ; .%\ 'i 

p' **. 
C 6 '3 

I Taq DNA POLYMERASF I 

It's your research 
Promega has always 
provided high-quality, 
reliable and proven Ti! 
DNA Polymerase. 

It's your budget 
Promt Tag DNA 

h e r  companies. Users of t h i i u i t  niay k m@d to M - n a  license for -_----- 1--.-- eroeudtssreQ. $. 

ymen is priced to 

i conserve your lab 
research budget. 

s your call 
Now order your Tag 
DNA Polymerase 

'RECT from 
'romega and pay even 

s! Plus, there's never 

~y 
charge for shipping 
ackaging on any ' 7 % orcter. 

r dime 
mega at 
6, via the 
ask your 
~resentative 
y rrnation. 

j~ilega Tkq 
luced beginning 
1) 1 in Canada 

995. Prices as low 
ble on largest sizes. 

mers only. 
her Scientific. 
y. Prices and 
lange without 

nusAantlcanaaa 

BOO-356-9521 
Fax 800-356-1 970 
nternet: http:llwww.pr~ga.com 
!-Mail: custserv@promega.eom 



w 

edited by PHIL SZUROMI 

Assembly hanger 
The ferritin protein contains a 
large cavity that can contain 
several thousand iron atoms. 
Douglas et al. (p. 54) have 
adapted this iron storage system 
to control the formation of iron 
sulfide nanoparticles. Particles 
with 500 or 3000 iron atom clus- 
ters could be made; the former 
exhibit an unusual oxidation 
state. 

Unscrambling ions 
Hydrocarbons can be quite 
unreactive, but protonation by 
acid catalysts can create highly 
reactive carbonium ions. The 
simplest example, CH5+, appears 
to have no stable equilibrium 
structure; the hydrogen atoms 
scramble continuously, so much 
so that vibrational spectroscopy 
reveals little about this process. 
Boo et al. (p. 57) found that 
solvating this ion with neutral 
Hz molecules in the gas phase 
stabilizes the CH5+ core. The 
vibrational spectra obtained 
were interpreted in light of mo- 
lecular dynamics simulations. 

Designer peptides 
In addition to the ribosomal 
peptide synthesis, microorgan- 
isms can generate a variety of 
small peptides by using large, 
multi-domain peptide syn- 
thetases. These enzymes link 
amino acids that may have been 
modified previously by acylation 
or glycosylation into linear, 
branched, or cyclic peptide 
structures. Stachelhaus et al. (p. 
69) re-engineered a synthetase 
from the bacterium Bacillus 
subtilis, which makes the  
lipopetide surfactin, by substi- 
tuting genes encoding domains 
from similar synthetases in Ba- 
cillus brevis and the fungus Peni- 
cillium chysogenum. 

Ice records in the tropics 
Climate records from the tropics covering warming from the late 
glacial stage (LGS, more than 15,000 years ago) have been sparse. 
Most ice caps are small compared to the polar ice sheets and ice 
cores had extended only back a few thousand years. Thompson et 
al. (p. 46; see cover and news story by Mlot, p. 3 2) obtained two ice 
cores from Huascadn, Peru, that extend- back to the LGS. The 
stable isotope variations in the ice imply that the tropical Atlantic 
was 5 to 6 Celsius degrees cooler during the LGS than today. 

Signals in the water 
Sudden slip on faults generat- 
ing earthquakes may often be 
facilitated by a build up of fluid 
pressures in the fault zone; in 
turn, precursory cracking of the 
crust can affect local hydrology. 
Tsunogai and Wakita (p. 61) 
and Igarashi et al. (p. 60; see the 
Perspective by Kingetal., p. 38) 
report that a variety of chemi- 
cal and physical signals, includ- 
ing increases in chloride, sul- 
fate, and radon concentrations 
in ground water, preceded the 
destructive Kobe earthquake of 
17 January 1995. 

A start for STATs 
Many growth factors and 
cytokines regulate transcription 
by activating transcription fac- 
tors known as STATs. The 
STATs are activated by phos- 
phorylation on tyrosine by pro- 
tein kinases called Jaks. Activa- 
tion of STATs is seen in cells 
transformed by expression of an 
oncoprotein or by infection with 
a virus. Yu et al. (p. 81) found 
that transforming cells with the 
Src tyrosine kinase oncoprotein 
activated Stat3 Cells infected 
with human T cell leukemia vi- 
rus I (HTLV-I) for some time 
no longer require interleukin-2 
for growth. Migone et al. (p. 79) 
report that the Jak-STAT path- 
way is constitutively activated 
in such cells. Activation of this 
growth-promoting signal in the 
absence of cytokines appears to 

be part of the mechanism by 
which T cells are transformed 
by HTLV-I. 

Changing pumps 
Bacteriorhodopsin (bR) actively 
pumps protons outward across 
the cell membrane when stimu- 
lated with light. Halorhodopsin, 
a member of the same family of 
proteins, responds to light by 
pumping chloride ions (Cl-) in- 
ward. Sasaki et al. (p. 73) re- 
placed a single aspartate residue 
(at position 85) with threonine 
in bR and converted it into a 
light-driven C1- transporter. 
The spectral shifts of the retinal 
chromophore suggest that the 
mutant bR and the wild-type 
halorhodopsin use similar 
mechanisms for C1- transport, 
and that the interaction of the 
chromophore and residue 85 
controls substrate specificity. 

Active partners 
The TATA binding protein 
(TBP) is essential for transcrip- 
tion by all three RNA polymer- 
ases (Pols). Stargell and Struhl 
(p. 75) isolated a mutant TBP 
that is normal in vivo for tran- 
scription by Pol I and Pol 111 but 
appears defective in supporting 
Pol I1 transcription mediated by 
the acidic class of activator pro- 
teins. This mutant TBP fails to 
interact properly with a general 
transcription factor TFIIA, sug- 

gesting that the interaction be- 
tween TFIIA and TBP is neces- 
sary for transcriptional activa- 
tion by acidic activators in vivo. 

Cell-to-cell service 
Can proteins move from the 
membrane of one cell to that of 
another? Kooyman et al. (p. 89) 
present evidence that this oc- 
curs, at least for proteins an- 
chored to the cell membrane 
through covalently attached 
glycosyl phosphatidylinositol 
(GPI). The GPI-anchored pro- 
teins expressed in transgenic 
mice only on blood cells were 
transferred in functional form 
to endothelial cells. Whether 
such transfer serves a physiologi- 
cal function remains unknown, 
but it could provide a way to 
transfer therapeutic proteins to 
the vascular endothelium. 

Knowing where to grow 
Developing neuronal axons find 
their way to distant targets, but 
the cues that guide their growth 
are not always clear. Mamma- 
lian retinal axons from the eyes 

must cross over one another in 
the optic chiasm to project to 
the opposite side of the brain. 
Sretavan et al. (p. 98) used im- 
munological methods to specifi- 
cally ablate embryonic neurons 
in mouse embryos in the future 
site of the optic chiasm. This 
procedure stopped the retinal 
axons from crossing the brain 
midline, indicating that these 
early-generated neurons are nec- 
essary for proper development. 
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STATISTICA* (for bindow) . A complete data analysis system 
with thousands of on-screen customizable, presentation-quality graphs 
fully integrated with all procedures Comprehensive W i ~ s "  s u p  
wrt. OLE (client and saver). DDE. customizable Auto Task toolbars. 
hp:up m&us . Multiple data:, d t s - ,  and graph-windows with data: 
graph links The lagest selection of statistics and m h s  in a single 
System; comprehensive implementations of: ~xploratoiy iechniques 4 t h  
advanced brushing; multi-way tables with h e r s  (presentationqdity 
reports); nonparametrics; distribution fitting; multiple regression; gen- 
eral nonlinear estimation; stepwise logivprobit; general ANCOVA/MAAL 
COVA; stepwise discriminant analysis; log-linear malysis; wnfhuatoryl 
exploratory factor analysis; cluster analysis; multidimensional scaling; 
canonical correlation; item analysireliability; survival analysis; a large 
selection of time series modeling/forecasting techniques; structural 
equation modeling with Monte Carlo simulations; and much more = On- 
line Rkctronic Manual with comprehensive introductions to each 
procedure and examples Hypertext-based Stats Advisor expert sys- 
tem . Workbooks with multiple AutoOpen documents (e.g., graphs, 
reports) Extensive data management facilities (fast spreadsheet of 
unlimited capacity with long formulas, Drug-and-Drop, Autopi& Auto- 
R e ,  split-screenhuhble-speed scrolling, advanced Clipboard 
support, DDE links, hot links to graphs, relational merge, data verifim 
tionkhnin9, . Powerful STATISTIC4 MSIC language with matrix oper- 
ations, full graphics support, and interface to extemal programs @Us) 

Batch command language and editable macros, flexible "turn-key" 
and automation options, customdesigned procedures can be added to 
floating Auto Task toolbars . AU output displayed in Scrollsheets" 
(dynamic, customizable, presentationquality tables with instant 2D, 3D, 
and multiple graphs) or word processor-style report editor (of unlimit- 
ed capacity) that combines text and graphs Extremely large *IS 
designs (e.g., correlation matrices up to 32,000~32,000, u n h t e d  
ANOVA designs) . Mega6le Manager with up to 32,000 variables (8 
Mb) per record . Unlimited size of 81s; extended ("quadruple") pre- 
Cision; unmatched speed Exchanges data and graphs with other 
applications via DDE, OLE, or an extensive selection of file 
imporVexport facilities (incl. ODBC access to virtually all data bases 
and mainframe l e s )  Hundreds of types of graphs, incl. categorized 
multiple 2D and 3D graphs, ternary 2D/3D graphs, matrix plots, icons, 
and unique multivariate (e.g., 4D) graphs . Fadlitis to custom-design 
new graph types and add them peinmently to menus or toolbars . On- 
screen graph customintion with advanced drawing tools (e.g., scrolling 
and editing of complex objects in 32x real zoom mode), compound 
(nested) OLE documents, Multiple-Grapb A u t o h y w t  Wizard, tem- 
plates, s p e d  etIects, iwns, page layout control for slides and print- 
outs; unmatched speed of graph redraw. Inkcactive rotation, perspec- 
tive and cross-sections of 3D displays . Large selection of tools for 
graphical exploration of data: exmsive brushing tools with animation, 
fitting, smoothing, overlaying, spectd lanes, projections, layered com- 
pressions, marked subsets . Price $999. 

Quick STATISTICA (for Wmdows) . A subset of STATISTIC4; 
wrnprehensive selection of basic m c s  and the full analytic and pre- 
sentationquality graphics @illties of STATISTIC4 . Price $495. 

STATISTICNOC - Indusb.al sfaHdlcs add-on packape (requires 
STATISTIC4 or Quick STATISTIC4 for W m h )  . The larggt selection 
of indwtrial M c s  in a single package; quality control charts (wm- 
patible with real-time data acquisition systems), process capaMLty analy- 
sis, R&R, sampling plans, and an extremely comprehmive selection of 
e e n t a l  design (DOE) methods flexible tools to customize and 
automate all analyses and reports ( i .  ' ~ - u r n - k e y "  system options, and 
tools to add custom procedures) Price $495. 

sr~nsmmnk (br~adotash)mmS695 (~oidc -$3!35). 

Domestic shlh $12 per produa; 30aaj  money back guarantee. 
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(Mebourne, Awbak), ph: (03) 883 6580, fax: (03) 653 6117; Stlsdl Fmm ph: (1) 45 BB 
97 W, fax: (1) 45 86 08 51; Available fmm other Ahrized R-Uvea worldvride: 
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Sigma. 

Supporting 
the Future 
of Research 
With a 
Tradition 
of Service. 

ELE 

What distinguishes a chemical company: First and foremost - service; which is Sigma's approach to supporting 

the future of research. Should technical questions arise, a Sigma specialist is available to assist you with 

the use or application of our 35,000-plus products. In addition - quality; every one of Sigma's products 

is thoroughly assayed in state-of-the-art analytical laboratories using the most demanding analytical criteria. 

-7 Another distinguishing factor is expertise; as in Sigma's family of experts in life science research. 

Sigma's chemists are constantly at work on a wide spectrum of specialty chemicals for targeted 

-z- -- areas of research, adding over 2,000 new products each year. And they're continually refining 

and improving the products that established Sigma's 

reputation over 50 years ago. 

Service, quality and expertise distinguish Sigma as the leading 

choice of laboratories worldwide. Weigh all the advantages and 

consider Sigma as your single source for research biochemicals 

and organic compounds. 

SIGMA -X, 
Where Science and Service Come Together 

Call collect: 314-771 -5750, 
800-325-301 0, 
or contact your local Sigma office 

AUSTRALIA AUSTKIA REI.(;IUM HKAZII. (:%E(:HREI'UKI.I(: FR;\S(:I'. ( ;ER.\ IASY H U S ( ; A R Y  1Sl)lh ITALY JAI'AN 

KOREA MEXI(:O NETHERI.ANl)S I'OLANI) SPI\IS SWEIIES SWITLERLANI) UNITEDKIN(; I )OM UNITEDSTATES 

A Sigma-Aldrich Company Circle No. 8 on Readers' Service Card 



PA-CIM 
CYovreswrth 

ouse for knockouts, rat an 

-:Our high density filters can be 
hybridized with your choice of 

Go Germline'" 
background noise generated 

spotting services. 
gnals created by double spotting. 

-- -..........--- 
" Other PI o G ~ o d y s t e m s l n c  include: 

8620 Pennell Drive e;igG~g5:42::2; :4:ki;7;;z ,'. -- s . . --. DNA Prep st. Louis8 Missouri 63 7 74, USA %::~~~4-?$~$-&?$iF~ .+ -- - ,  a+dd,a,-.--- (;.-A3 DNA Insert End Sequen 
800 - 430 - 0030 oc 374 - 692 - 
Facsimile: 374 - 692 - 0044 
France: Appel gratuit, 0590 - 27 W 
Germany= Rufen sie uns an zum 

- email address: Genom&MO.net 

1. The PCR process 1s cowred b y  paten- owned b y  



* - b y  Par h k  

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

19-22 September 1995 Fairbanks, Alaska 
Landscapes 

The 46th AAAS Arctic Division Science Conference 
President and Conference Chair: Robert G. White, Director, Institute of Arctic Biology 

Tuesday, 19 September Wednesday and Thursday, 20-21 September Friday, 22 September 

Plenary Session 

Symposium on Landscapes 

Human Ecology 
Chair: Gerald Shields 

Dale Guthrie, Jeff Leer 

Landscape Ecology 
Chair: John Bryant 

Roger Ruess, Marilyn 
Walker, David Klein 

Earth System Science 
Chair: Amanda Lynch 

Larry Hinzman, Diana 
Verseghy, Warren 
Washington 

Symposium on Landscapes 
Panel Discussion 

Technical Sessions 
Technical Sessions cover all 
disciplines, including: 

lad-Atmosphere Interactions 
Chair: Jeffrey Tilley 

Spatial Statistics, Geographic 
Information Systems and 
Spatially Explicit Models 

Chairs: Terry Bowyer, Sue 
Hills 

SEAscape-Ecosystem Studies 
of Prince Wihm Sound 

Chair: David Eslinger 

Subsistence and Wildlife/ 
Fisheries Resources 

Chair: Elizabeth Andrews 

Biological Diversity and 
Landscapes 

Chairs: Wendy Nixon, 
Scott Armbruster, Joe 
Cook 

Anthropogenic and Natural 
Change in Forest Landscapes of 
ALzska-Scientifi and Policy 
Aspects 

Chair: Glenn P. Juday 

Ecosystem-Based Management 
Chair: Rosa Meehan 

Cold Regions Engineering 
Chair: Debendra Das 

A Retrospective on Research at 
the Naval Arctic Research 
Laboratory (NARL), 
sponsored by the Arctic 
Institute of North America 
(NNA) 

Chairs: Carl S. Benson, 
Jerry Brown 

and'iandscape ~coiogy 
Chair: Mark Oswood 

Preparing for an Uncertain 
Future: Impacts of Short 
and Long-term Climate 
Change on Alaska 

Chairs: Juan Roederer 
TBA State of Alaska 

Plenary Session and Working 
Group Discussions on: 

Climate scenarios and 
physical effects 
Biological effects 
Socio-economic effects 
Policy implications 

Invited papers only at s p e d  
workshop. 

For Information, contact: 
Patricia A. Anderson, 
Executive Secretary 
AAAS Arctic Division 
Center for Global Change 
PO Box 757740 
University of Alaska Fairbanks 
Fairbanks. AK 99775-7740 



GIBCO BRL Products for Lonq C PCR 

llrr W K562 DNA (100 ng) was amplifd with ELONGASE Reagent for 35 cycles 
in a 50 pl volume. L m  I is lambda DNA/Hind 111 Fmgmmu. ws 2 4  ate amplifications of 
1.3 kb, 4.1 kb and 7.5 kb bglobin targets, respectively. Lane 5 a an amplification of a 12.4 kb 
m albumin tueel. Lanes 6 and 7 ate amDlifications of 15.1 kb and 20 kb Factor IX targets, 
respectively. ~ a m g e  loads range fm4-10'pl.  

GIB~O BRL ELONWE'" Reagents. 
Your best choice for success with long PCR. 

ELONGASE Reagents* contain 
an optimized mixture of recombi- 
nant, thermostable polymerases, 
including a proofreading (3' + 5' 
exonuclease) activity, resulting in 
efficient amplification of long 
templates and exceptionally high 
yields. 

Efficient Amplification 
of Long Templates 

M cDNA was 
synthesized fmn 
HeLa RNA (500 pg) 
with the SUPFRSCRIPTm 
R e m n l i f d o n  

1 w&anpliFd ELONWE Reagmt. with 

Lur listhe l KbDNA 
Lsdder. Lanes 2-4. 
respectively, are 
amplifications of 5.3 kb 
lubnous sclerosis II, 
6.8 kb DNA polymnasc r 
and 8.9 kb adennnatous 
polyposis coli 
full length cDNAs. 

Amplification of hDNA up to 30 kb and singlecopy 
genomic DNA up to 20 kb. 
Amplification of long cDNA templates in RT-PCR 
applications. 

Exceptionally High Weld 
lo6 fold amplification of DNA templates < 10 kb in size. 

One-step Optimization 
Simple mixing of buffers for accurate Mg2+ titration is the only 
step required. 
Proven effective for simple and complex targets - no need to 
optimize enzyme concentration or change buffers. 

Choose the best for success! 
Cat No. She 

ELONUSE Enmne Mlx 10480-010 1 0 0 m  
10480-028 500 rxn 

ELONUSE A~np l i i I i on  System 
Contains ELONCASE Enzyme Mix, 5X PCR Buffer, 
dNTF' Mix, distilled water, silicone oil and control 
human genomic DNA with primer sets for 7.5 kb 
and 20 kb targets 

10481-018 100 rxn 

LIFE @ T E c m o L o a E s .  

To O~~~~ITECH-LNE':  (800) 828-6686 Facsimile: (800) 331-2286 Producer of GIBCO BRL Products 

U.S.A. Orders Latin America Orders Canada Orders Internet 
To O ~ ~ ~ ~ / I E C H - L I N E ~ ~ :  (800) 828-6686 To & ~ ~ ~ / I E C H - L I N E ~ :  (301) 840-4027 To Order (800) 263-6236 info@lifetech.com 
Facsimile: (800) 331-2286 Facsimile: (301) 258-8238 TECH-LINE'": (800) 757-8257 http://www.lifetech.com 

Facsimile: (800) 387-1007 

* Purchase of this pmduct is accompanied by a limited license to use it in the Polymerase Chain Reaction (PCR) pmcess for research and development in conjunction with a themal cycler whose use in the automated plf01mmIce of 
the PCR prccess is covered by the upfmnt license fee, either by payment to Perkin-Elmer or as purchased, i.e.. an authorized Urrmal cycler. 

TECH-LINE:" ELONGASE~ SuPEnSc~lrn~" and the Life Technologies logo are marks of Life Technologies. lnc. Fm re-h use only. Not intended for human or animal diagnostic o ~ h q m h c  use @ 1995 Life Technologies, Inc. 
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plied Biosystems peptide synthe- eted tanks to 3,500 gal.; Rornicom 
sizer, derivatizer & DNA synthe- ultrafiltration systems; Croen 20 I s k r  BieRad & W W U s ~ ~ t e m s ;  C - gal. mix kettle; Bally high bay walk- 
Spex spectroflorometer system; (2) RcstslrL Applied Biosystems 230A WEC sys- 

cooler; (15) Nuare biological 
safety cabinets; centrhga, incuba- 

Equipment no longer necessary in terns; plus Beckman centr&uges, tors, extreme cdd units & auto- 

of ers, fermenten, fl- detec- 
prm tors, spectrophotometer; large 

trol panels and new stainless Mtves 

DEADLINE EXTENDED ENTRIES MUST BE POSTMARKED BY JULY 24, 1995 1 

IN M O L E C U L A R  B I O L O G Y  1995  

Perhaps you don't have to 
be qulte this young, but in 
recognition of the work, that 
is done during preparation 
for a doctorate, Pharmacia 
Biotech and SCIENCE are 
joining forces to encoura e 
sciennsts at the start of tieir 
careers. This major new 

world-wide prize will include US$20,000 awarded to the 
best youn scientist of the year, and up to 7 additional 
prizes of &$5,000 each. 

For 115 years SCIENCE has been one of the world's leading 
scientific journals, promoting science through rint, 
exhibitions and conferences. Pharmacia ~ io tec i ,  as one of 
the pioneers of biotechnology, is co-tted to serving, the 
changing needs of the international scientific community. 

Full details can be requested from the administrator, - 

Call for entries 
You must be a recent Ph.D. graduate (awarded between 
1 Janua and 31 December 1994) working in molecular 
biology.%bmissions must be in the form of a 1000 word 
essay in English, on your thesis, highlighting the 

I 
signlhcance of its contribution and overall 
im lications in the field. The winning essay will be 

uglished in SCIENCE. Closin date for envies is P July 1995. The prizes yill f e  presented in 
Stockholm, Sweden, dur~ng December 1995. 

ACGT! 
/ 

at the address below,- or via Internet to: 
science-editors@aaas.or (USIROW enqu@ies) - 
science~science-int.co.u& (European enqumes) 

That's worthy 

) ot a prize. 

The Award Committee SC~ENCE Pharmacia Biotech & SCIENCE Prize for Young Scientists Pharmacia 
USIROW enquiries - 1333 H Street, NW, Washmngton, DC 20005, USA 

Tel: 202 326 6501, Fax: 202 408 8015 
Biotech 

European enquiries - Science International, 14 George IV Street, 
Cambridge, CB2 lHH, UK 

Tel: 4 4  1223 302067, Fax: t44 1223 302068 

m 




