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edited by PHIL SZUROMI 

Fans and earthquakes 
Prominent alluvial fans have 
formed along the faulted front 
of many mountain ranges in the 
western United States. By 
analyzing cosmogenic isotopes 
in boulders on fan surfaces, 
Bierman et al. (p. 447) dated 
fans along the eastern front of 
the Sierra Nevada in Califor- 
nia, some of which were offset 
by the great 1872 Lone Pine 
earthquake. The data show that 
the surfaces of the fans were 
stabilized at least 8000 years 
ago, and that the recurrence in- 
terval of great earthquakes on 
the fault is 5800 to 8000 years. 

Above the plane 
Solar flares and other energetic 
processes inject electrons and 
ions into space, where they are 
guided by the solar magnetic 
field. Electron interactions with 
plasma can generate radio emis- 
sions (type I1 radio bursts) whose 
frequency decreases with dis- 
tance from the sun. Suc.h emis- 

sions are beamed along the solar 
system plane, so they are best 
observed from above or below 
the ecliptic. Reiner et al. (p. 461) 
report radio measurements ob- 
tained from the Ulysses space- 
craft, which was put into an or- 
bit that takes it over the poles of 
the sun. Such measurements al- 
low coronal disturbances to be 
tracked as they move away from 
the sun, and they also verify theo- 
retical predictions that the solar 
coronal magnetic field has an 
Archimedean spiral structure. 

Hydrogen ecology deep underground 
Nearly all known ecosystems on Earth, including those existing 
deep in the terrestrial subsurface, are somehow ultimately depen- 
dent on photosynthesis for energy. Stevens and McKinley (p. 450; 
see the news story by Kaiser, p. 377), however, describe bacterial 
communities in deep aquifers in the Columbia River Basalt Group 
in the northwestern United States. Their energy source appears to 
be hydrogen produced by reactions of water and rock in the basalt. 

An old warm-up 
Measurements of oxygen iso- 
topes in ice cores have provided 
a detailed record of paleo- 
temperatures at high latitudes 
during the Holocene; however, 
factors other than surface tem- 
perature may affect oxygen iso- 
tope ratios in ice. Because of 
heat diffusion from the surface, 
inversion of a borehole tempera- 
ture record can provide an in- 
dependent view of changes in 
surface temperature with time 
and can be used to calibrate the 
oxygen isotope thermometer. 
Cuffey et al. (p. 455; see the 
Perspective by McAyeal, p. 
444) analyzed the borehole 
temperature record from the 
GISP2 ice core in Greenland. 
The temperature profile suggests 
that average temperatures in- 
creased by about 15°C from gla- 
cial conditions to the Holocene, 
an increase several times greater 
than that in the tropics. 

Processed for export 
Certain proteins, including sev- 
eral interleukins and types of 
fibroblast growth factor, are se- 
creted directly from cells across 
the plasma membrane avoiding 
transport through the tradi- 
tional secretory. This nonclas- 
sical secretory pathway for the 
production, processing, and 
transport of these important 
molecules has been very diffi- 
cult to characterize in mamma- 
lian systems-in particular, the 
processing of precursors to ma- 

ture, transport-competent pro- 
teins is not well understood. 
Adames e t  al. (p. 464) exam- 
ined the export and processing 
of the yeast pheromone a factor, 
which is secreted by a similar 
nonclassical pathway. A yeast 
protease denoted Axllp, related 
to the mammalian insulin de- 
grading enzymes, played a criti- 
cal role in the processing of the 
a factor precursor. The protease 
also played a role in bud site 
selection, but this function did 
not require an active protease. 
These findings not only bear on 
the classical pathway but also 
show that a single protein can 
regulate distinct signaling path- 
ways-bud site selection and the 
mating response. 

Gene expression 
by the numbers 

Variations in the types and 
amount of genes expressed at 
different times in development, 
between normal and pathologi- 
cal states, or between different 
tissues can provide clues to gene 
expression. Two reports describe 
new methods for speeding the 
quantitative assessment of gene 
function (see news story by 
Nowak, p. 368). Schena e t  al. 
(p. 467) have developed a ro- 
botic system for rapidly gener- 
ating high-density arrays of 
complementary DNA clones 
(in this case, 45 genes from 
Arabidopsis thaliana). By label- 
ing samples with different dyes, 
differences in mRNA expres- 

sion (such as between root and 
leaf) could be quantified. Vel- 
culescu e t  d. (p. 484) took a 
different approach to this prob- 
lem which they call serial analy- 
sis of gene expression, or SAGE. 
They developed a system for 
producing concatenates of short 
diagnostic sequence tags; more 
than 1000 transcripts could be 
analyzed in a 3-hour period. 
Expression levels of tags corre- 
sponding to known genes were 
consistent with known mRNA 
expression, and new pancreatic 
transcripts were identified. 

Gene therapy in SCID 
A form of severe combined im- 
mune deficiency (SCID) results 
from defects in the gene for ad- 
enosine deaminase (ADA); 
deoxyadenosine then accumu- 
lates and is toxic to T cells. 
Bone marrow transplants can 
cure this disease but donors are 
usually not available; some 
symptomatic relief can be af- 
forded by the use of enzyme re- 
placements, such as ADA con- 
jugated to polyethylene glycol 
(PEG-ADA). Two reports dis- 
cuss the results of separate clini- 
cal trials in which the ADA 
gene has been transferred with 
retroviral vectors to two chil- 
dren with SCID during 2-year 
treatment periods. Blaese e t  al. 
(p. 475) targeted T cells and 
showed that vector integration 
and ADA expression persisted 
2 years after gene treatment 
ended. Bordignon e t  al. (p. 470) 
used two different vectors to 
target peripheral blood lym- 
phocytes and bone marrow 
cells. T cells derived from the 
marrow gradually dominated the 
population after treatment 
stopped. In each trial PEG- 
ADA was also given, but both 
reports conclude that gene ther- 
apy has contributed to thera- 
peutic improvements in SCID. 
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Our latest inspiration is the most economical way to isolate the highest yield of quality mRNA every time. It's 
the FastTracP 2 0  mRNA Isolation Kit from Invitrogen. The FastTracP 2.0 Kit combines pre-measured oligo(dl) 
cellulose powder with a gentle, direct mRNA isolation methodology. Tests prove that no bead or magnet produces 
higher yields of quality mRNA than the oligo (a cellulose powder in the FastTracP 2.0 Kit. 

Figrtre 1. 
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. . Clear Bacterial Lysates in Seconds 
QIAfilterTM cartridge speeds up plasmid purification by QIAfilter plus QIAGEN-tips - the Perfect Combination 
rapidly clearing bacterial lysates without centrifugation. for high, reproducible yields of ultrapure plasmid DNA. 
QIAfilter is  ideal for use with QIAGEN Plasmid , - thieve the purity and biol ical activity you 
Midi and Maxi Kits. apect from iwo rounds "B o CsCl gradient 

:entrifugation, in just a fraction of the time 
The QIAfilter Advantages rnd effort. 

Clears neutralized bacterial lysates 
in seconds 

Saves up to 1 hour of purification time 

Completely removes SDS precipitates 

JIAfilter cartridges are included in the 
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small-sized SDS precipitates which remain after conven- pure plasmid DNA. 
tional centrifugation are completely removed by the 
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up plasmid purification even more. ... The Second Revolution in Plasmid Purification 
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WHEN THE SOLUTION SEEMS ELUSIVE, 
CERAMIC HYDROXYAPATITE SUPPORTS MAY BE THE ANSWER 

Macro-Prep@ ceramic hydroxyapatite (CHT), a new Spherical, chemically pure, and extremely stable 
chromatography support, offers unsurpassed performance. Macro-Prep CHT is ideal for rapid purification of proteins, 
This new material combines the exceptional peptides, and polynucleotides. In addition, 
selectivity of crystalline - Macro-Prep CHT delivers superior reproducibility 
hydroxyapatite, a proven 

amdm Oornpklb 
and high flow rates for both analytical 

solution for thousands of and preparative chromatography. 
published applications, with the stability For more information about 
of ceramic. These properties make the applications, scale-up, and method 
Macro-Prep CHT particularly rn I optimization, call 1-800-4BIORAD or 

ammbd efficient for difficult separations. - contact your local Bio-Rad representative. 

Life Science Group ua(eoo)rslcww, mbn*(s~qnr-rrm ~*lrvcitrgrs)mzm -@assam -(1)gn6en --56r1 ~ ( 9 m ) n m  -(m)prarm annrr* a 17BP17 
-6UeatPa, -(f)49808834 O m y C W 3 1 W  mm7BcXYXa h d l Q 1 - 1 1 ~ 1 4 1 ~  wa2-2161191 Jlpn@-S%-7885 lh#NEdlmh& naawossS F*lrarmd 
-3axr Sh#WUB (65)443299 ~ @ 1 ) ~ 1 7 0 8 5  (I*.dn 45(0)8A5@m S*bmd01-5655 U Z d m  OBa)l8l134 ZU00emD6 
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I 
With Newly Upgraded TaKaRa Restriction Enzymes, 

Improve Cloning Efficiency in Less Time without Screening 
in conjunction with the Enforcement Cloning System pKF3. 

t 

36 Prime Err"'-"- 
.---- 1 l3lzyc-- 

The highest purity enzyme mtn the lowest exonudease activity 
guaranteed using an innovative QCIQA methodaiogy; the En- 
forcement Cloning System, highly selective and sensitive with 
detection of low frequency tr~nsfectant en&d by trace amount 
of exonuclease. 

r a ;  

(Code No. 6086 for 10 clonings) 

Comprised of pKF3 DNA and 
E. coli TH2 Competent Cells. 
"his system has no cumbersome 
screening steps and is potent in a 
variety of applications such as 
library construction from 
shotgun cloning, subcloning of 
PCR products and colony 
hybridization. 
?iKmmA! 
A CmRSmS-enforcement p@mid vector 
contains 44 rnulti restriaon sites within 
the POtp-driven rpsL+4_ gene. I 

8 

Y TobMmwa, M. and Wlmato- 
OaQh,T. (1 a) Cfene 121 25-33 
tias~moto-, T. st e1. '(1993) 
Oene lS7,211-216 

L 

Is are prepared 
I5624 strain with rpSL', 
, a variant of HB101, fo'r 

Ive use with the pKF3 vectqr. 
..'+ 1. , I 

L , ' . \4 $ < ,+ $s:-+*;\+ 9,*--"i ,&*P w,.,- 

-- , *. h?* .u* . u ,,? 

TAKARA SHUZO CO., LTD. 
Biomedical Group 
Otsu, Shiga, Japan 
Phone: +81 775-43-7247 
Fax: +81 775-43-9254 

TaKaRa Biomedical Europe S.A. 
92230 Gennevilliers, France 
Phone: (1) 41 47 01 14 
Fax: (1) 47 92 18 80 

Distributors 
North and South Americas 
PanVera Corporation 
Toll Free: (800) 791 -1 400 
Phone: 608-233-5050 
Fax: 608-233-3007 
e-mail: infoapanvera. com 

Taiwan: Cheng Chin Trading Co., Ltd. 
Phone: (02) 331 -31 1 1 Fax: (02) 382-21 97 

Taiwan: Protech Technology Enterprise Co., Ltd. 
Phone: (02) 381-0844 Fax: (02) 31 1-8524 

Malaysia Interscience Sdn Bhd 
Phone: (03) 703-1 888 Fax: (03) 703-8047 

SingapomlTS Science and Medical Pte. LM. 
Phone: (02) 273-0898 Fax: 65-273-0810 

Thailand: ITS (Thailand) Co., LM. 
Phone: (02) 308-061 1 Fax: (02) 308-0612 
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Native. N-terminal, 6xHis mouse dihydrofo- 
late reductase [DHFR. 19.5 kDa) was 
expressed in E. coli 800 pl of the clarified 
lysate was applied to 100 pl of TALON. All 
bound protein was eluted w i th  300 pl  of 
100 mM EDTA, pH 8.0. 20 pl of lysate and 40 
pl of each subsequent fraction was loaded 
onto a 12% polyacrylamidel SDS gel. Lane 1: 
clarified lysate. Lane 2: flowthrough. Lane 3: 
first wash. Lane 4: third wash. Lane 5: DHFR 
final elution. 

gel. Lane 1: baiified Iysate. Lane 2: flowthrough. Lane 3: first pH 7.0 wash. Lane 4: second pH 
7.0 wash. Lane 5: DHFR, first pH 6.0 elution. Lane 6: DHFR, second pH 6.0 elution. 

CLONTECH's new TALONm Metal  Affinity Resin 

represents state-of-the-art immobilized metal resin 

technology for the purification of histidine-tagged 

proteins. TALON offers greater resolution than any 

nickel-based IMAC resins. A special tetradentate 

chelator tightly arrests TALON'S electropositive metal 

which improves both metal and protein binding and 

allows the TALON resin to be re-useable. TALONspinTM 

Columns containing TALON-NXTM resin are also available 

for rapid purification of smaller amounts of protein. 

For more information, or to  place an order, cal l  

1-800-662-CLON or contact your local distributor. 

DON'T EXPERIMENT W I T H  A N Y T H I N G  ELSE. 

1020 East Meadow Circle. Palo Alto. California 94303 USA 

FAX: 8001424-1  3 5 0  4 1  51424-1 0 6 4  TEL: 8001662-CLON 4 1  51424-8222  
e-mail: techQCLONTECH.com ordersQCLONTECH.com internet: http://www.clontech.com 
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Doris Dixon 

Presently researching 
protein expression and 
DNAIRNA isolation and 
purification systems. 
Published in tene, k w m l  of 
immunology, a d  Molecular 
Biology of the Cell. 
Presented abstracts at 
Symposium for Protein 
Society and ASBMBIDBC- 
ACS Joint Meeting. 
Prior to Sigma, worked four 
years in the Department 
of Molecular and Cellular 

"You demand only 
the finest molecular 

biology products. I demand 
the same thing." 

Biology at a major pharma- 
ceutical company. 
Also worked ten years in 
academia at the University 
of Miswri, the Univenity 
of Texasandthe Wadwath 
Research Institute at the 
New YO& State Department 
of Health. 

"The place to 
find these products 

is right here." 

Like all our molecular biologists, Doris actively participates in ensuring that the products that make it into the Sigma Catalog are the finest 
available. Everything from agarose to our TuhTrans kits is carefully scrutinized and must pass stringent quality control procedures. And just 
like all the Sigma products you know and trust, your satisfaction is guaranteed. 

For highly-specific, highly-semit'ke molecular biology products and technical support, see Section Four of the 
Sigma catalog. Call 1-800-325-3010 (UYVCanada) or 314-771-5750 (call collect outside USA and Canada) for your 
penonal copy. 

SIGMA 
BIO7SCIENCES 
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No Filters 
Required 
Introducing SPECTRAmax" 340 ... 

THE TUNABLE MICROPLATE READER 

No Intedkna Fdters Required 
The SPECTRAmaxTM 340 is not your traditional 
microplate reader. For smrters, it does not use interference 
filters. Select the absorbance maximum of your sample, 
and let the monochromator rune to that exaa wavelength. 
With the SPEC3XAmax 340 it's like having 41 1 built-in 
filters, so you will always have the coma wavelength for 
any microplate assay. 

AarwPte paantifiation 
The patented sequential illumination eliminates suay light 
from adjacent wells, resulting in superior accuracy, 

Unifbrm Microphe Temperature Control 
Three heating sourca offer precise microplate temperature 
control, and plate lid fogging is eliminated without the use 
of special reagents. 

It's Afhrdoble Teo 
The SPECTRAmax 340 costs no more than older filter- 
based microplate readers. And because you'll never need to 
buy optional interference filters, at +$400 each, it's inexpen- 
sive t i  operate. It's like getting $160,000 worth of filters 
FREE. 

Molecular 1311 Orleans DL, Sunnyvale, CA 94089 
D e v b s  ~800)400-9060 
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Ideally suited for cloning, mutagenesis and in vitro 
transcription work, NEB's new LITMUSTM cloning 
vectors are designed for convenience, familiarity, 

D Extensive set of restriction sites in polylinkers - 
including most nondegenerate 6-base recognition 
sequences, spaced to permit digestion at 
adjacent sites 

D Blue/Whrte screening for cloned inserts. 

D Evenly-distributed 3' overhang siies for generation 
of unidirectional nested deletions with NEB's 
Exo-SizeTM Deletion Kit (cat# 460) -permits 
sequencing of long inserts without "primer walking." 

I Stable, high copy number plasmids give yields up 
to 4 mglL. 

D MI3 replication origin - allows production of 
single-stranded DNA template for sequencing or 
in vitro mutagenesis. 

And RNA Probe P- -1duction. 
'̂ ~ple To 
. irnue. 

Opposing T7 promoters 

enable a single RNA 

polymerase to be used 

for making RNA probes 

in either direction for 

high-sensitivity 

Southern blots. 

Ordering lnfonnation 
1306-28 2 0 p g  LITMUS23 

1306-29 M p g  LITMUS29 

1306-38 m p g  LITMUS38 

Companion Products 
8 1 5  1.81111 M13K07 

helper 
phage 

For more information on LITMUS vectors, 

call 1-800-NEB-LABS or via the internet: tinfo@neb.com> 

NEB home page: thtt~JIwww.neb.com> - 
- > 

a Nm Emglad B i i  hc. 32Tozer Road, Beverly, MA M915 USA 1-WNEB-LABS Tel. 15081 927-5054 Fax (5081 921-1350 email: mfo@neb.com 
Mew E n g M  Biilabs W., Canada Tel. (800) 387-1095 (905E672-370 Fax (9051 672-3414 email: info@ca.neb.com 

D U6w Englad 6 i i  W,Fdwrl Bqmbiii d hmany Tel. (€1130) 83 30 31 (06196) Jm Fax (0896) 83639 ematl: tnf 
m Wow Englad B i i  (UK) LtC Tel. (0800)31 84 86 (01462) 420616 Fax (014621 421057 email. mfo@uk.neb.com 

I DISTRIBUTORS: Auslralia {UJ5)5), Belgium 108M))l S15. Brazil (011)66-W& Denmark I3l)562000; Finland 190) 420-8071; ~ranceh)~g02i24;  
Greece(M) 5 m ,  Hong bng644938& India (542)311475; Israel (03) 5351m, Italy (02) 38103l71; Japan (03) 3272-0671; Korea (021 556-0311; Mexico 151 519-3463; 

20 years and beyond- 

Notherlands (Q33) 495 00 9). NmvZealand ((19) 48-3039; Norway 22 2204 ll; Singapore -; Sweden (08) 73E3O& Switzerland (061) 481 17 U; Taiwan 1021 8812913 
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GENOME MAPS VI 

SCIENCE COORDINATOR 
Barbara R. Jasny 

Martin Chalfie, Columbia University, New York, NY, USA; Sean Eddy, Washington 
University School of Medicine, St. Louis, MO, USA; Michael 0. Hengartner, Cold 

Spring Harbor Laboratory, Cold Spring Harbor, NY, USA; Jonathan Hodgkin, Medical 
Research Council Center, Cambridge, UK; Y uj i Kohara, National Institute of Genetics, 
Mishima, Japan; Ronald H.A. Plasterk, Netherlands Cancer Institute, Amsterdam, The 

Netherlands; Robert H. Waterston, Washington University School of Medicine, St Louis, 
MO, USA; John G. White, University of Wisconsin, Madison, WI, USA. 

REVIEWERS 
Tom Blumenthal, Indiana University, Bloomington, IN, USA 
William B. Wood, University of Colorado, Boulder, CO, USA. 

L Design and illustration: Susan Nowoslawski; Art Direction: Amy Decker Henry 
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Research Genetics 
Accelerating Discovery through Resowce Distribution 



Quality behind the Quality 

Research Genetics, Inc. 
2130 Memorial Pkwy, SW . Huntsville, AL . 35801 

U.S. or Canada 800-533-4363 U.K. 0-800-89-1393 FAX 205-536-9016 
World Wide Web Homepage http://www.resgen.com 



Human and Mouse BAC and YAC DNA Pools 
Custom Library Screening Services 
High Density Colony Membranes 

Research Genetics, Inc. 
2130 Memorial Pkwy, SW Huntsville, AL 35801 

U.S. or Canada 800-533-4363 ' U.K. 0-800-89-1393 FAX 205-536-9016 
World Wide Web Homepage http://www.resgen.com 



Over 13,000 genetic markers available 
with thousands added each year. 

Research Genetics, Inc. 
2130 Memorial Pkwy, SW Huntsville, AL 35801 

U.S. or Canada 800-533-4363 U.K. 0-800-89-1393 FAX 205-536-9016 
World Wide Web Homepage http://www.resgen.com 



A dvanced technology and automation 
accelerate the process of Gene Discovery 
- economically, consistently, and with 

more reliable results. 

ACCELERATE THE PCR PROCESS 
From primer acquisition and reaction setup 
to sample analysis, Beckman enables you to 
save time and money, and improve accuracy. 

You can produce a highquality, research- 
ready primer affordably and in less than one 
hour with innovative Oligo Series 1000 DNA 
Synthesis Systems. The Oligo Series 1000 
Systems also give you the flexibility and multi- 
user productivity of up to eight independent 
columns, with no dedicated operator required. 

The Biomek' 2000 BioRobotics System 
maximizes the convenience, speed and confi- 
dence of PCR' sample 
preparation. At least 
96 PCR reactions can 
be set up in one hour 
without sample cross 
contamhation. Reagent Pno# 111 usage is minimized 
with accurate and 
reproducible pipetting 
of volumes as small 
as 1.0 pL. Biomek 
automation allows AE-E P C R V ~ a ~ ~ a n o l i  

fast and error-free 
performance of even 
the most complex PCR 
setup protocols. 

Automate and 
accelerate PCR veri- 
fication and product DNA rn RIMERS 
sizing using only nano- 
liters of sample with the PACE" 5000 
Series Capillary Electrophoresis System I 

and dsDNA chemistries. 

INCREASE DNA SEQUENCING THROUGHPUT 
Setup and reaction times for DNA 
sequencing are dramatically improved by 
the application of innovative technology 
and automation. The Biomek 2000 mini- 
mizes the possibility of human error with 
unique interchangeable liquid-handling 
tools that deliver accurate volumes from 
1.0 pL to 150 mL. It prepares sequencing 
reactions on 96 templates in less than one 
hour. The system adapts to your existing 
labware and procedures to automate 
time-consuming sample and reagent 
transfers. 

Proper sample setup is also critical 
to maximizing sequencing productivity. 
The DU' Series Nucleic Acids Analysis 
System accurately quantitates template 

DNA and   rimers to 
help eliminate redun- 
dant sequencing reac- 
tions. To further speed 
up the process, Beckman 
offers innovative OptunaTy 
Ultracentrifuges and 
Near Vertical Tube 
0 rotor technology 
for purifying plasmids 
in CsCl gradients in 20 
minutes. 

Rrrcnon Sma r For free information 
0000000  
0 0 0 0 0 0 0 ~  
00000000  or literature about 

Beckman's innovative 

ml 01196TrnrumwO1~Holll ~ ~ R L I c m s  products for Gene 
D i v e r y ,  contad your 

l o c a l  B e c k m a n  o f f i c e  o r  v i s i t  
z - ~ t e C h r u , w S  our World Wide Web site at http:// vmme msemh bewle-. 

WWW.BECKMAN.COM. 

BECKMAN 
Waldwide Omfes. Africa, Middk EPst, &&rn (Snihxrtsnd) (41) 22 9W 07 07. A d d i a  (61) 02 8Ib5288. Apship (2243) 7292164, C.adp (80Q) 387-6799. Chhn (861) 5051241-2 
kam (33) 143 01 70 00. Gwslg (49) 8P3587CO. Eamg&ag (852) 814 7431. (39) 2-953921. Japn 3-532-2823. Madco (523 $59-1635. Nttbhds Ca97985651. Wad (48) Z40B8P 4088n. 
%@pore (65) 339 3633 SadhA&z(Z') 1 1 ~ 2 0 1 ~ .  $h (1) 3%&l. %&a (8) 58.53Z S w 3 d z d  (41) 29940707. 'DirP(886)CE231834M U(01494)441181. USA. 1XXl-742-2345. 



You can learn more and upgrade within the Shimadzu W D I  family at any 
itbout your peptides, pro- time, with your investment protected. 
k h s  and DNA faster than To find out more about the Shimadzu commitment to 
ever before with Time Of meeting your research needs over the life of the technology, 
night MALDI Systems please call our Customer S m r t  Center. - - - 

Fmswpen&gtlrenewMALDIN. from- weoffer 
the only complete range of benchtop products for rapid mol- SHlMADZU 
ecular weight and primary struchtre (sequemiql analysk. S 0 h h  f0r SC&?W 

With the Shimadzu family of MALDI instruments, since 1875 
you will always be technically ahead. You can 7l02Rivmw~iDr.~MD21046 0 chaose an instrument to meet current needs - CUS- Suppt Gentes 1-80-477-1227 1350) 

- 



for 

DNA Sequencing & Differential Display 
er air-in tgemer" " 

.,...,-. -. Jri? CO~!. ,. 
1tm1 Proprietary technology maintains a uniform 

temperatme over both sides of a 62 x 33 cm 

. gel for complete tempemture control during 
electrophoresis. 

Differential Display 

Dr;anaticallyeabancedresolutionofallcDNA~ 
assum complete qda l  spration of all bands for . . awurate pattan deterrmnatron. 

Ihe ody electrophoresis system capable of resolving cDNA 
fragments as large as 2-3 kb. Assures maximum coding 
infomation for efficient gene identitication. 

--"-m- 

# . . * . + . * - .  

. . 



. '  TRANSFEMION 

transfetirm of eukaryotic cells.. . 
Now DNA can take the easy way into 
your cells ... Tfxm-50 Reagent is a 
novel cationic lipid' for high efficiency 
transfections of eukaryotic cells. 
Tfx *-50: 

Works with a wide ' 

Reaoent. 
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k Mmd Lk In USk Promega Corporabon .21#10 Woods HoIlaw Road . Madm W i s m m .  53711-5W. Toll Free ea-s€-9526 9526 Fax w 3 5 6 1 9 m  
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Even better than a Phosphorlmager: 
Make the move to  emerging nonradioactive gel and blot analysis 
methods without giving up essential radioisotope-based assays. The 
new Storm" system from Molecular Dynamics unites chemifluorescence 
and direct fluorescence techniques with proven Phosphorlmager tech- 
nology. Get all of these quantitative gel and blot analysis capabilities 
together in your lab with just one instrument. 

Chemif luorexence 
For fast, sensitive nucleic acid and protein detection on membranes. 
Storm reads chernifluorescence right off the blot without exposures 

I 
to film or storage phosphor screens-Wistra ECF kits f rob AmershamTM 
provide ready-to-use, optimized chemifluorexent reagents 

Direct fluorescence 
Storm also lets you see, analyze, and document your nucle~c ac~d  and 
prote~n gels D~rect s~gnal quantltat~on s ~ m p l ~ f ~ e s  analys~s, and h ~ g h -  
resolut~on scannlng d~st~ngu~shes closely spaced bands No UV box, 
camera system, darkroom, or f ~ l m  

E 

I Storm has Phosphorlmager technology built-in so you can continue to  
use radioisotopes as needed. Reduce your exposure times from days 
to  hours, or from hours to  minutes. The wide, linear dynamic range of 
the Storm system's Phosphorlmager capability gives you quantitative, 
publication-ready data on your first exposure. 

Three capabilities. One system. 
Get it all together with Storm. 

LC13 --r ,,.,,ba&rS*se.r"b, 
Dynamics 1 

Innovative Instrument Systems fbr the Life Sciences 

For our new brochure call 1 (800) 333-5703 in the U.S. In France, call 
(33) 1 60 86 65 13. In Germany (49) 2151 83870. In the U.K. and other European 
countries (44) 141W 793377. In Australia (031 9810 9572. In Japan (03) 3976 9692. 
Or visit our Wodd Wide Web Site - http://www.mdyn.com 



- my Has 
Amplification Detection 

Gone Colorimetric? 

- 
( 3  E - 

To remove the Bem $$EU from your cell cultures call Celox at 1-800-552-3569. 

For pre-adapted Distributor: Celox Laboratories, Inc. 
Serum-Free cell lines U.S.A., Canada and Europe 856 South Fifth Street 

ICN Pharmaceuticals, Inc. Hopkins, MN 55343 
American Type Culture Collection 3300 Hyland Avenue, Costa Mesa, CA 92626 Phone: (612) 933-2616 
1-800-638-6597 Phone: (800) 854-0530 Fax: (800) 334-6999 Fax: (612) 933-0217 
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Introducing the A*LiTekmLCR Kit. 
You don't have to look hard to discover a gel-free alterna- 

tive to traditional isotopic amplification and detection 
techniques. By combining LCR (Ligase Chain - Reaction) and simple colorimetric detec- 

tion, we've created an ideal solution for 
mutation screening, as well as genetic and 

infectious disease identification. 

The AmpLiTek K R  Kit of'fers these obvious advantages: 
Single base pair DNA sequence diwimhation 
Nodsotopic, @free detection 
High-throughput, minoplate format 
Automatable colorimetric assay 

Finally, there's a Eister, simpler, and safer alternative to traditional 
gel-based detection systems.'l'he AmpLtTek LCR Kit. It's obvious. 
Call 18004BIORAD now for more information. 

I It's Obvious! 

Circle No. 98 on Readers' Service Card 

P N A b  ' UNIQUE PROPERTIES OF PNA ALLOW: 
Fast, simple Southern and northern hybridization 

1 Hybridization Q!L 
W Point mutation analysis without sequencing 

at low salt to Improved affinity capture of DNA and RNA 

DNA & RNA Transcription arrest or initiation 

1 Higher affinity W In situ hybridization 

and specificity Antisense studies 
1 Stable towards W dsDNA cleavage 

nucleases and proteases 
L CUSTOM PNA 

These are just a few of the SYNTHESIS SERVICE 
strengths of Peptide Nucleic Acids PerSeptive Biosystems can 
(PNA), a new DNA mimic that synthesize almost any PNA 

combines a unique polyamide backbone sequence you need, from 
with the four purine and pyrimidine bases. simple strings of A, C, 
With the power of PNA behind you, you're GI and T to biotin, 
in a position to forge ahead with new rhodamine, cyanine, DIGTM, 
applications - applications that are alkaline phosphatase, or 
impossible with DNA. fluorescein-labeled oligomers. 

4B Cull to sgn up for our series of "Prdcal  PNA" 
Perseptive Biosystems notes &get the detds on our PNA synthesis senice. 
Biosearch Products U.S. d (clads: 1-800-899-5858 

DIG IS a trademark of Boehrlnger Monnhe~m J ~ M E  (03) 3471-8191 Fratce: + 33 (1) 34523030 U.K. + 44 (0) 192321 1107 
Germany d other Wir: + 49 (0) 761/45224-0 
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Leica Inc. - Optical Products Division 
PO Box 123, Buffalo, NY 14240-0123 
Telephone (716) 686-30W. 
Fax (716) 686-3685, Telex 91 285 
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- 
Introducing me new Rad-Freew universal uligo LObellng K I ~  

Fast efficient labeling 
d k i w t k l e s  
Schleicher & Schuell now 
offers the Rad-Free Universal 
Oligo Labeling Kit, which can 
be used to biotinylate virtu- 
ally any oligonucleotide (e.g. 
14,17-, 2bmer) within an 
hour. This kit is ideal for 
Southern, colony/plaque and 
high density screening appli- 
cations. With chemilumines- 
cent detection, the resulting 
probe yields results compara- 
ble to those obtained with "P. 

Normy.plk, predictable 
The nonenzymatic labeling 
procedure of the Rad-Free 
Oligo Labeling Kit is based on 
our unique psoralen biotin 
reagent which provides 
nucleic acid specific, cova- 
lent labeling. Problems 
associated with enzymatic 
labeling procedures are elimi- 
nated. Now, there is no need 
to order a biotinylated 
synthesis to get consistent, 
predictable results. 

LOW PICOGRAM S E N S r n  
4CHIEVED WITH -ELED 

MMER OUCO PROBE 

were dotdotted onto a 0.2@ -nylon 
membmne and W e d  A psomlen 
biotin4abeled ,%her oliganucleotr'de & 
was hybridized m the immobilized target 

alkaline phosphatase mjuga&, chemilumi- 
nescent detection was paformed with 

Outside U.S. and Canada, fax: 

Sensitive chemluminescent 
detection 
Alkaline phosphatase detec- 
tion is performed using the 
unique patented Rad-Free 
Lumi-Phosb Chemiluminescent 
Substrate Sheets which allow 
low picogram sensitivity. 

The S&S Nytranb neutral nyloil 
membrane ensures maximum 
sensitivity and high signal-to- 
noise ratios, and is optimized 
for use in cherniluminescent 
detection systems. 

The new imrisotopk standard 
Inevitably, every lab will need 
to make a decision about radio- 
isotope use. Choose the S&S 
Rad-Free System - the new 
standard for sensitive detec- 
tion of nucleic acids and pra 
teins without radioactivity. 

For more information on the 
complete line of Rad-Free 
non-isotopic products and 
accessories, contact an S&S 
technical service representa- 
tive today! 

k d b  Keene, NH, H, USA1 Tel8Jl/245424 fB/523810 FaxW7-7H)O 
-&mmy P.O.Box4, D37582 Dassel. Gammy a '  j561-7910) * 05561-791 536) 



The best performance and value 
any way you look at it! 

The Optiphot-20 multi-functional research microscope offers the performance 
and image quality of instruments costing almost twice as much. Advanced 
Nikon optical system, new Plan Fluor objectives and new QuadfluorTM epi-fluorescence 
illumination system maximize brightness and contrast in all viewing techniques. 

The Quadfluor illuminator is chromatically corrected and provides lower background 
noise and increased light transmission. It features a smooth, precise linear slider and 
specially designed epi-fluorescence filter cubes which further enhance image quality. 

A new high-resolution UC (User-Configured) DIC system condenser allows 
simultaneous fluorescence and DIC imaging with the Quadfluor illuminator. Very 
cost-effective, it lets you buy only the components you need for your application. 

Outstanding performance, outstanding value ... the Nikon Optiphot-2. 
For more information and a demonstration, call 1-80042-NIKON, ext. 275. 

Circle No. 59 on Readers' Service Card 

illumination system. 



FISHER HAS EVERYTHING 
- -I YOUNEEDFOR 

HIGH-PERFORMANCE PCR 

LET US AMPLIFY. 

Whether you're performing simple PCR ampli- 
fications or more advanced techniques, Fisher 
Scient~flc has a comprehensive line of products 
that prov~des uncompromising performance 
for your PCR applications. 

FisherBiotech Taq DWA Polymerase* I . .  
~ s a  h~gh-fidelity, thermostable, recombinant 
enzyme that is licensed for use in PCR. The 
Perkin-Elmer GeneAmp" PCR System 24W+ 
Thermal Cycler prov~des exceptional .?%&- 

I temperature uniformity and oil-free operat~on 
~n a personal thermal cycler. Perkin-Elmer 
MicroAmp Reaction Tubes offer optimal heat 
transfer to and from the sample. Fisherbrand" 
Low Retention and Filtered Pipet Tips ensure 
accurate delivery and l~mit cross-over contam- L! ination. And Fisher also offers a complete line 

k of reagents and equipment used both prior to 
and immed~ately after PCR. 

For ampl~fication on Fisher products for 7 
PCR, contact your Fisher representative 
or call 1-800-766-7000. 
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Olympus Fluorescence. 
Building on the Brilliance. 
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R GENOMIC RESEARCH 

FACULTY 
POSITIONS 

The Institute for Genomic Research is a not-for- 
profit research institute with interests in 
structural, functional, and comparative analysis 
of genomes and gene products in viruses, 
eubacteria, pathogenic bacteria, archaea, and 
eukaryotes, both plant and animal, including 
humans (see Fleischmann, et al, Science, 269: 449- 
604, 1995, Lee, et al, PNAS, 92: 8303-8307, 1995, 
Adams, et al, Nature, 377 Supp: 3-174, 1995, and 
Fraser, et al, Science, this issue). The Institute has 
recently moved to its new campus in Rockville, 
MD, in the greater Washington, D.C. 
metropolitan area, and is close to the National 
Institutes of Health, Johns Hopkins University, 
The University of Maryland, and other research 
institutes and biotechnology companies. The 
new facility has over 60,000 sq, ft. of laboratory 
and office space and TIGR plans to expand its 
research faculty in the following areas: 

MICROBIOLOGY. 
Applicants are sought with a strong micro- 
biology, molecular biology and/or molecular 
evolutionary background to lead a research effort 
in the discovery of new species of archaea and in 
the comparative characterization of their 
genomes, metabolism, and physiology. We are 
also seeking applicants to lead a research 
program concerned with the discovery and 
characterization of new species of marine micro- 
organisms utilizing our research vessel SEA 
TIGR, a converted 63 ft. North Sea trawler. 

CELL BIOLOGY. 
Whole genome sequencing of prokaryotes, 
archaea, and expressed sequence tag (EST) 
analysis of higher eukaryotes has revealed a large 
number of new genes with no counterparts in the 
nucleic acid or protein databases. We are 
interested in applicants with strong backgrounds 
in cell/molecular biology to characterize these 
new gene products, to examine their mode of 
expression and their structure, and to determine 
their role in cell metabolism and physiology. 

Scientists who have a Ph.D., M.D., or equivalent 
degree with at least two years postdoctoral 
experience are encouraged to apply by 
submitting a cover letter, a curriculum vitae, 
including a bibliography, a statement of research 
interests, and the names of three references to: 

Human Resources Department, The Institute for 
Genomic Research, 9712 Medical Center Drive, 
Rockville, MD 20850, Tel: (301) 838-0200, FAX: 
(301) 838-0208, e-mail: facpost@tigr.org 

SmithKline Beecham, a worldwide leader in 
pharmaceuticals research, currently has excellent 
opportunities for several scientists to join our newly 
organized Molecular Diagnostics Department. All 
candidates must have a comprehensive understand- 
ing of their discipline and relevant literature based 
on several years of post- graduate experience. 

Responsibilities include: the development of 
high density arrays of clones from libraries; perform- 
ing hybridization of these arrays with various probes 
for eliminating redundant genes and/or identifying 
differentially expressed genes; and validating the 

in analysis of these cDNA libraries, and evaluate these 
libraries using high density arrays of clones. Candi- 
dates must have a B.S.1M.S. plus specialist technolo- 
gylskills, be able to apply new techniques and adapt 
them to relevant research, and be able to apply own 
research efforts to ProgramiFeasibility Study goals. 
Refer to Job Code H0434. 

Located in our state-of-the-art research facility in 
suburban Philadelphia, SmithKline Beecham offers 
an excellent compensation/benefits package and a 
stimulating work environment. Qualified candidates 
should send CViresume and salary requirements, 
indicating desired Job Code to: SmithKline Beecham 
Pharmaceuticals, Job Code , P.O. Box 2646, 
Bala Cynwyd, PA 19004. We are an Equal 
Opportunity Employer, MIFIDIV. 

SB 
SmlthKllne Beecham 

Pharmaceuticals 

CLallerlg.lng tIae natzsrnl Iiirniis. 
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Research Associate (Job #1078) - Grain Traits. T h e  success-  
fu l  c and ida t e  wi l l  in terac t  i n  a t e a m  env i ronmen t  focus ing  on 
plant  in termediary  me tabo l i sm .  Ski l l s  i n  a var ie ty  of disc ip l ines  
a r e  required ,  i nc lud ing  "hands-on" expe r i ence  in r ecombinan t  
DNA techn iques  (e.g., gene isola t ion,  vec to r  const ruct ion,  P C R )  
and prote in  i so la t ion  a n d  pur i f ica t ion me thods .  Knowledge1  
expe r i ence  i n  p lant  me tabo l i sm  and physiology i s  a plus .  T h e  
individual  shou ld  be h igh ly  mo t iva t ed ,  able t o  w o r k  w i th  rela- 
t ive ly  li t t le supervis ion,  be eff ic ient  a t  p rob l em solving,  and be 
able t o  c o m m u n i c a t e  ef fec t ively .  Requirements :  B S  o r  MS in 
molecu l a r  b io logy ,  b iochemis t ry  o r  re la ted  f ie ld  w i th  a min i -  
mum o f  3 yea r s  r e l evan t  b e n c h  exper ience .  

Research Associate (Job #1080) - Grain Traits. T h e  success-  
fu l  c and ida t e  w i l l  jo in  a t e a m  invo lved  in op t imiz ing  gene 
exp re s s ion  in t ransgenic  p lants .  Appl icants  m u s t  h a v e  signifi-  
c a n t  ski l l s  i n  nucle ic  ac id  analys is  ( inc luding D N A I R N A  puri- 
f ica t ion,  sequencing,  c loning,  PCR, S o u t h e m s  and Northerns)  
and expe r i ence  w i th  c o m p u t e r  analys is  p rog rams .  Good organi-  
za t ional  skills and t h e  abili ty t o  in terac t  ef fec t ively  in a broad 
multidisciplinary env i ronmen t  wi l l  be impor tant .  Requ i r emen t s :  
B S  with 4 years  o f  d i rec t ly  related expe r i ence ,  o r  an MS wi th  2 
years  o f  exper ience .  

Pioneer  offers anexcel lent  s a l a ryhene f i t s  program,  career  g rowth  
potential ,  excel lent  facili t ies and a coope ra t i ve  r e sea rch  envi-  
r onmen t .  Send CV and c o v e r  letter indica t ing Job # b y  N o v e m -  
be r  10 to: Cindy Letizia, Grain Traits, Pioneer-Hi-Bred 
International, Inc., 7300NW 62nd Ave. - Box 1004, Johnston, 
IA 50131-1004. - 

PIONEER, 

H b y n B - m t y  

DEVELOPMENTAL BIOLOGY / EVOLUTION 

The Department of Biological Sciences invites applications for sev- 
eral tenure-track positions at the full, associate and assistant profes- 
sor level. W e  are seeking faculty members with their primary research 
interest in molecular genetic analysis of development and evolution. W e  
are also interested in individuals using molecular genetic analysis of 
development to address evolutionary questions. The department is 
undergoing a significant expansion and will consider applicants in 
related areas. 

Substantial space and start-up funds will be made available to the 
successful candidates. The department occupies a new seven-story 
research building with animal rooms, greenhouses, microscopy facilities, 
Drosophila support facilities, and a molecular biology core facility. 

Applicants must have demonstrated excellence in research and the poten- 
tial for the highest quality teaching. Candidates will be expected to 
establish and maintain an extramurally funded research program and 
participate in both undergraduate and graduate teaching programs. 

Women and minority candidates are encouraged to apply. Review of 
candidates will begin immediately and continue until all positions are 
filled. 

Send curriculum vitae, a description of current and long-range research 
plans, three representative papers and the names of four references to: 

Jack Lilien 
Chair, Department of Biological Sciences 

Wayne State University 
Detroit, MI 48202 

Wayne Stute University is an eqrml opportunity/afimtive uctiort employer. 
Wuyrlr Stute University - People working together to provide quality service 

All buildings, stnrctrrres a id  vehicles at LVSU are smoke-free. 

I 
TWO TENURE-TRACK 

I ASSISTANT PROFESSOR 
POSITIONS 

UNIVERSITY OF NEBRASKA-LINCOLN 

ANIMAL PHYSIOLOGICALECOLOGIST- 
Applicants should possess research expertise in 
investigating important evolutionary or ecologi- 
cal processes at the physiological level that ad- 
dress responses to variable and changing environ- 
ments. Research programs should include a sig- 
nificant field component. Candidates will be 
expected to develop a vigorous research program 
and assume teaching responsibilities at the under- 
graduate and graduate levels, preferably includ- 
ing an introductory Human Physiology course. 

PLANT MOLECULAR BIOLOGIST- 
Candidate's expertise should involve the use of 
molecular and cellular approaches to solvefunda- 
mental problems in plant biology. Candidates 
will be expected to develop a vigorous research 
program and assume teaching responsibilities in 
both undergraduate and graduatelevel courses in 
plant molecular biology and general plant biol- 
ogy. 
Scientists with a Ph.D. and postdoctoral experi- 
ence are encouraged to apply for either position 
by sending a curriculum vitae, statement of re- 
search interest and arrange for three letters of 
reference to be sent by December 1 to: Chairper- 

'son (Specify specific position), School of Bio- 
logical Sciences, 348 Manter Hall, University 
of Nebraska, Lincoln, NE 68588-0118, Posi- 
tions will be open until a suitable candidate is 
selected. UNL is committed to u plurulistic cum- ' pus community through M E 0  und is responsive 
to the needs of dual crrreer couples. We ussure 
reusonuble rrccommodution under ADA; contrrct ' Dr. T. Jcrck Morris for ussistunce. 

VANDERBILT UNIVERSITY 
SCHOOL OF MEDICINE 

FACULTY POSITIONS IN 
POPULATION GENETICS AND 

GENETIC EPIDEMIOLOGY 

Vanderbilt  University School of Medicine 
seeks applicants to  fill new tenure track 
faculty positions as  part of a multidisci- 
plinary program expansion genetics.  Es- 
tablished scientists as  well as  new investi- 
gators having Ph .D ,  or  M . D .  degree(s) are 
invited to  apply. Areas  of  emphasis include 
human population genetics, genetic epide- 
miology and  study of  polygenic disorders. 
Expertise in quantitative methods  such as  
mapping of  disease susceptibility loci and 
large scale  automated genotyping as well  
as  development of  original methods  and 
research designs are desired. Successful 
applicants will receive attractive start up  
packages and have opportunities for  a vari- 
e tv  of interdenartmental collaborations in- 
volving basic'and clinical sciences. Salary 
and faculty rank will b e  commensurate  
w i t h  q u a l i f i c a t i o n s  a n d  e x p e r i e n c e .  
Vanderbilt  University School of Medic ine  
is an  equal opportunitylaffirmative action 
employer.  

Candidate should send a short statement of  
research interest, a C V  and name  of  three 
reference familiar with their work to: 

Genetics Initiative 
d o  Dr. D.K. Granner 

Vanderbilt University 
School of Medicine 

707 Light Hall 
Nashville, TN 37232-0615 

DIAGNOCURE INC. 
Located in the heart of Qu'ebec City, DiagnoCure 
is a young rapidly growing medical company 
developing for cancer diagnosis and treatment. 
DiagnoCure will employ up to 25 scientists and 
technologists and has immediate openings for 
experienced to lead its research unit in thefollow- 
ing fields: 

Immunodiagnostics: Biotechnology/pharmaceu- 
tical experience in development of diagnostics 
kits. Experience with labeling of monoclonals and 
fluorescence-based assays would be an advantage, 

Recombinant Vaccines: Experience in recombi- 
nant vaccine techniques with different vectors, 
familiarity with anti-idiotypic approaches and 
synthetic peptides. 

Recombinant Peptides: Experience in screening 
of peptide libraries and reagent development. 
Molecular Biology: Experience in characteriza- 
tion of proteins, cDNA cloning and protein struc- 
ture-function studies. 

Each head scientist will report to the Vice Presi- 
dent R & D and will play a key role with its 
scientific advisory committee in determining re- 
search strategies. The head scientists will be re- 
sponsible for the implementation and manage- 
ment of the research programs with the help of 
support staff. The candidates must have the skills 
to lead and motivate the staff to perform effec- 
tively inamultidisciplinaryteamundertightsched- 
ules. 

We offer a highly competitive salary, commensu- 
rate with experience, along with the advantages of 
a progressive, entreprenurial environment. 
Please send your c.v. to the: 

Vice President of R&D 
DiagnoCure Inc. 
70, rue Dalhousie, bur. 110 
Quibec (Quibec) 
G1 K 4B2 Canada 

Commrtted to qucrlity, diversityrrndequcrl employ- 
ment opportunities. 



St. Jude Children's Research Hospital, a premier research center for bio- 
medical research, offers postdoctoral fellowship opportunities available 
in the basic and clinical sciences. Recent M.D., Ph.D., D.VM., or Pharm.D. 
fellows are eligible to train with leading scientists in several basic biomedi- 
cal research laboratories, including biochemistry, experimental oncology, 
genetics, experimental hematology, immunology, molecular pharmacol- 
ogy, tumor cell biology and virology/molecular biology. Additional oppor- 
tunities are also available in the clinical sciences, including infectious 
diseases, hematology/oncology, pharmaceutical sciences, pathology and 
laboratory medicine, radiation oncology and diagnostic imaging. An 
interdisciplinary effort in cell and gene therapy has been initiated. YCRH 
currently has 155 postdoctoral fellows funded from peer-reviewed grants, 
outside fellowships and institutional sources. Ten named fellowships are 
currently available. 

Fellowship awards are given for up to three years and are based on merit, 
recommendation and the promise of a productive career in biomedical 
research. Stipends are highly competitive. 

Applicants should provide a curriculum vitae, including a brief descrip- 
tion of their research interests, and have three references. These should 
be forwarded to: 

Academic Programs 
St. Jude Children's 
Research Hospital 
332 North Lauderdale 

Memphis, TN 38105 

SJCRH is an Affirmative Action/ 
Equal Opportunity Employer 

-. 

- 

Danny Thomas, Founder 

Research Scientist 

VICAL INCORPORATED, a leader 
in the development of gene-based phar- 
maceutical products for human gene 
therapy is currently seeking aResearch 
Scientist. The incumbent will be re- 
sponsible for development and valida- 
tion of biological assays, including the 
development of in vitro and in vivo 
models for the evaluation of transfec- 
tion and expression and the determina- 
tion of specific activity of plasmid DNA- 
based pharmaceuticals. The ideal can- 
didate will possess the following: 

*Extensive background in biological 
assay development and validation, 
FACS analysis, histological 
staining techniques, in situ 
hybridization, and immunoassay 
development 

*Extensive background in cell and 
molecular biology 

0Ph.D. in life sciences with post 
doctoral and industrial experience in 
biological assay development 

Please send your resume to Vical, Inc. 
Human Resources, 9373 Towne Cen- 
tre Drive, Suite 100, San Diego, CA 
92121 or fax to (619) 453-3452. 

EOE 

Faculty Positions in Neurobiology 

University of Maryland School of Medicine 
Department of Anatomy 

The Department of Anatomy is undergoing major ex- 
pansion and rebuilding. New faculty are being recruited 
in neurobiology. Positions are available at all ranks. 

The Department is located in a newly opened building. 
Significant expansion of research resources is under- 
way, including core laboratories in molecular biology, 
tissueculture, neuroanatomy, imaging, andneurophysi- 
ology. 

Successful candidates will have a Ph.D. or equivalent, 
outstanding ability in teaching, andexceptional achieve- 
ment in their field ofresearch, including the potential to 
attract external funding. Investigators in the Depart- 
ment use approaches ranging from molecular biology 
to behavior but the common focus is understanding the 
organization, function and development of neural net- 
works. We particularly encourage applicants investi- 
gating the: 

.interplay of gene expression and neural activity in 
neural network development. 

.neurobiological bases of learning and memory. 

-development and functional organization of 
chemosensory systems. 

The Department teaches a9.5 week course -"Structure 
& Development'' - in the medical school curriculum. 
New faculty are expected to participate 3-5 weeks in 
this team taught course. Graduate teaching is also 
encouraged. 

For best consideration, applications should be received 
before February 1, 1996. Candidates should send a 
C.V., summary ofresearch accomplishments andgoals, 
and the names of 3-5 individuals from whom recom- 
mendations may be obtained to: 

Dr. David V. Smith 
Chair, Faculty Search Committee 

Department of Anatomy 
University of Maryland School of Medicine 

655 West Baltimore Street 
Baltimore, MD 21201-1559 

The Department is eager to diver.rify it.r faculty. We 
encourage minoritiesandwomen to apply. The Univer- 
s i n  o f  Man'land is an AA/EEO/ADA emnlover. 

I 
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University of Miami  

Rosenstiel School of Mar ine  
a n d  Atmospheric Science 

T R I T I U M  LABORATORY 

is seeking a 
Research Assistant/Associate/l'rofessor 

With  interest i n  Oceanography o r  Ground-  
water Hydrology 

Ph.D. in math or a natural science required. 

The Tritium Laboratory does low-level tritium 
measurements in oceanographic and hydrological 
projects in cooperation with US and foreign insti- 
tutions. Funding for the operations and staff of 
about five, is derived from semi-commercial mea- 
surement service to institution and businesses, 
and from regular research grants and contracts 
from US agencies. 

The applicant should have research interests in 
Hydrology or Oceanography, astrongbackground 
in measurement techniques and basic knowledge 
in chemistry. Previous experience in low-level 
beta counting is very desirable, and an under- 
graduate degree in nuclear engineering would be 
aplus. Weenvision that thescientist would pursue 
their own fundable research interests, improve 
and modernize the present measurement system, 
and oversee routine laboratory operations. 

Send resume and three references to: 

Search Committee Chair ,  T L  
UM/RSMASIMAC 

4600 Rickenbacker Cswy. 
Miami, FL 33149 

The University of Miami is an Equal 
OpportunityiAffirmative Action Employer, 

Drug Free Workplace 



Diversity Advertising Supplement 
with Bonus Distribution to 
27 Minority Organizations 

"Diversity and the Scientific Community" 

Issue date: 10 November 
Advertising deadline: first come, first served until 6 November 

Four Great Reasons to Advertise! 3. Career planning information delivers 
1. Bonus Distribution to 27 Minority Orga- added impact. The minority special advertis- 
nizations. Reach minority scientists with your ing supplement contains valuable reference 
recruitment message through bonus distribu- charts and scholarship information to be saved 

and used as a career planning resource. 

2. Preferred placement for full page 4. FREE placement on SCIENCE Global 
advertisers. Full page advertisers receive Career Network. Every advertisement in the 
placement in the special advertising section. 10 November issue receives placement on the 
An index of full page advertisers on the cover Science world wide web service. Also, full 
of the bonus distribution copies will direct page ads receive a feature index listing that 
readers to your ad in the section. allows on-line users to link instantly to your ad. 

SCIENCE Global Career Network address: http://www.aaas.org 

For more information or to reserve your space, 
call Janis Crowley, (202) 326-6532. 

SC~ENCE 
COVERS THE WORLD 



Some people see a filter. We see thousands of pages of documented research. 
Some filters are just filters. But with ours, you get hundreds of literature references, years of applications 

research, direct technical support, even Internet access to information via URL: http://www. millipore.com. 

Tell us about your specific application. Call 1-800-MILLIPORE in the U.S. In Europe, fax to +33-88.38.91.95. 

In Japan, call (03)3474-9111. And use the filter with more behind it. 

MILLIPORE 
O 1995 Millipore Corporotion 

Circle No. 31 on Readers' Service Card 



Multiple Choice 

Selecting the proper INCUBATOR for your application 
is easy when given the right choices. 

As the industry leader in cell culture incubators, you choose a cell culture incubator for your specific 
Forrna Scientific offers a versatile line of water needs. Select the company that gives you a 
jacketed, forced draft and large capacity reach-in MULTIPLE ,. CHOICE ... Forma Scientific. 

" 
incubators, as well as anaerobic systems. Our incu- 
bators are engineered with the latest technological 
advancements including microprocessor control, 

m 
HEPA filtration and precise control of temperature, 
C02/02 and humidity. Forma meets the critical 

lLlC 
Forma Scientific, Inc. 

demands of microbiological and cell culture Box 649 Marietta OH 45750 . 1-614-373-4763 
research in the dinical, pharmaceutical, biotechno- Fax: 1-614-373-6770 Telex: 298205 

logical and industrial markets. Custom units are Toll Free 1-800-848-3080 
also available. Our direct sales force is ready to help An IS0  9001 Company 

Circle No. 5t  o d e d e &  Service CmS 



kitsTontain all necessary reagents for 192 determinitions for 
an unbeatable value. Call for technical product specifications. 

I - ,  
NEW! TnE OPTIHAm xl=lOO UiJRACEmRHU6E. UWTCHED 

V E R S I O N  7.0 
~ u p t o 4 ~ i a n r a f e r e n c e  Fast, power#ll sarcB capabilities. 
citatla. Stom UP to f6m c-~ to lm)a refere- from and 100 keywords per reference. national databases, CD-ROM files. 
Dozens of pdrffnrd olt)rt formats, monthly diskette senrices, other 
plus the ability to easily deslon your own. bibliography programs, or almost 
100% comwaible with WordPwhtt'. any other database or text file. 
M h d l  word', Aai Ro*, ~erd&r, Allom an unlimited number of 

notacds for each reference. I I 
DOS version, tully compatible with 

Can also be used with virtually all other W~ndews 3x, Wmdows 95, 
word processors. Windows NT, and OW. 

FOR REUABIUTY,, VERSATILITY AND SAFETY 

Introducing the latest addition to the Optima Series 
ultracentrifuge line: the XL-100. No other instrument 
offers your lab a higher level of performance. 
No other instrument offers you such 
reliability, versatility, and safety. Simply 
put, no other instrument optimizes your lab 
so well, so easily. 

The XL-100's unsurpassed force and 

* 
the new 'Isrpe 100 'Ii rotor - dramatically 

' L W  S ~ ~ ~ ~ - ~ O ~ , & O X ~ ~ I O @ W O I P W Z ~ ~ ~ (  

outperforms the competition. There's no 4 I - 
stronger combination of power and grace. The 
Optima XL-100 is easy to work with and around, and 
its CE Marking and W C S A  approval meet the highest 
reliability and safety standards in the world. Forfree 
information about Optima Series Ultracentrifhges, 
contact your local Beckman office. 

C i l e  No. 93 on Readem' Sewbe Card 



The Ecology of Landscapes and Regions Hilary M. Lappin ~ c o t t  
Richard T. T. Forman and J. William Costerton, Editors 

and Martin Mortimer Explores the ecology of heterogeneous Provides analysis of the chemical, 

considers, from an ecological land areas,  here natural processes and ecological and physical processes 
the dynamics of abundance and spatial human activities interact in an wer involving both nonliving and living 

distribution at both geographic and local changing mosaic. surfaces. 
scales, and the basic processes of dispersal, ~~~2~~0~'iback 10.00/r65.00 Plant and Mkrobiotecbnolagy Researcb 
reproduction and mortality. 47980-0 Paperback 539.95lf24.95 Sm'cs 5 

1995 323 pp. 
The Conservation of 45412-3 Hardback s99.951f65.00 

Plant Biodiversity 
Otto H. Frankel, Ecological Versatility 
Anthony H. D. Brown, and and Community Ecology 
Jeremy J. Burdon Ralph C. MacNally 
Examines how best to conserve diversity Examines the wide variation in the 

amount of ecological versatility which 
different species show. 

46731-4 Paperback S27.95lf 17.95 

The Chemically Neurotransmitter Release 
Controlled Cosmos and its Modulation 

Function and Clinical Relevance 
T. W. Hartquist and D.A. Williams  id id A. powis 

as t ro~h~s icr  and role A description of the basic 
of cosmic chemistry in the Universe. nisrns involved in neurotransmitter release 
1995 c.224 pp. 
41983-2 Hardback S39.95lf19.95 modulation within the nervous system. 

1995 374 pp. 
Biological Control 44068-8 Hardback $1 15.001f65.00 

Benef~ts and R~sks 44616-3 Paperback S49.95lf27.95 

Heikki M. T. Hokkanen and The Shorter Science and 
Ronald E. Doe1 James M. Lynch, Editors Civilisation in China 
Examines how interdisciplinary scientists A~~~~~~~ a babnccdbenefit,risk assess- "01. 5: 
collaborated to better understand the solar ofbiological control. covers 
system, recounting such episodes as 

Colin A. Ronan 
classical biological control as well as the Concerned with [he remarkable 

use Of weapons genetic engineering of biocontml agents engineering fats made during [he early 
results to study celestial impacts. 

and mediwal periods. The Chinese 
41 573-X Hardback J59.95lf40.00 Plant and Mimbiotechology Research genius for town planning and achiwe- 

sm'cs 4 ment in hydraulic engineering are also 
Insect Migration 1995 326 PP. 

47353-5 Hardback S74.95lf50.00 
covered. 
1995 c.360 pp. 

The Quantum Theory 46214-2 Hardback s79.9s1~60.00 

of Motion 46773-X Paperback S34.95lf22.95 

and A. G. Gatehouse, Editors 

on the Direction of Time 
Steven F. Savitt, Editor 

presents the first comprehensive exposi- Confronts fascinating and irresistible 

[ion of [he interpretation ofquantum questions such as whether effects can pre- 

mechanics pioneered by ~~~i~ de ~ ~ ~ ~ l i ~  cede causes, and whether one can travel in 
Available in bookstores or from and David Bohm. time. Chapters on cosmology, quantum 

theory; and thermodynamics. 
35404-8 Hardback S125.001f75.00 1995 343 pp. 
48543-6 Paperback 539.95lf24.95 461 11-1 Hardback S49.95lf37.50 

Circle No. 3 on Readers' Service Card 



Classics t h a t  stay 
on the  cutt ing edge, 
BIOCHEMISTRY, 
F o u r t h  E d i t i o n  
0-71 67-2009-4, $69.95 
luberl Stryer, 
Stanford University 

Biochemistry 

Again the best-selling introduction 
to bi*. Shyer fadhats a 

Lubert Stryer command of bask wncepts and Ian- 
guage, introducing the hemmt impor- - 
tant experimental techniques and 
research. 

MOLECULAR 
CELL BIOLOGY, 
T h i r d  E d i t i o n  I 
0-71 67-2380-8,$62.95 
Harvey Lodish, Whitehead 
Institute, M. I. T., David 
Baltimore, M. I. T., A r d  
Berk, UCLA, 5. h e n c e  
Ziiursky, UClA, Paul 
Matsudaira, Whiiehead Imtiful 

THE OPTIMAm SERIES ULTRACENTRIFUGES ARE UNHATCHED FOR 
REUABILITY, VERSATILITY AND SAFETY 

There's more to performance than 
just pure power. With the Optima 
Series ultracentrifuges from 
Beckman, you also get unparalleled 
versatility and reliability. That 
means you can spend more time on being 
productive, and less time waiting. 

Optima Series floor models and tabletops feature 
an intuitive microprocessor control for simplicity of 
operation. Optima's air-cooled induction drive system 
and advanced thermoelectric temperature control 
eliminate the need for a compressor and use less 
power than conventional models. And a moisture- 
purging vacuum pump improves system performance 
and reduces maintenance. ForJiee information about 
Optima Series Ultracentrifuges, contact your local 
Beckman office. 

Rockefeller university I 
The most thorough, exdusivety detu lar  apprwch to cell biology available, 
with d i i o n  of new techniques and expanded coverage. - 

An lntroruct ion to  
GENETIC ANALYSIS, 
S i x t h  E d i t i o n  
~n~7-zw1, s a 6 ~  A 
Anthony J. F. Griffiths, 
University of British Columbia, 
Jethey H. Miller, UCLA, 
David 1. Suzuki, University of 
British Columbial R i i d  C 
Lewontin, Harvard Univtxdy, and William M Gelbart, - 
Howard University - 
For  dassrm adoption consideration, please call 
212-576-941 1 (Eastern U. S. and Canada) or 
212-576-9415 (Western U. S. and Canada). 
For personal orders, call 1-801 -973-4660. 

BECKMAN 
(61) 02 816-5288, Aostri. (2243) 7292164. eads (800) 387-6799. CbB. (861) 5051241-2. Rsoer 
(33) 1 43 01 70 OO. Garmng (49) 8938871. brig Kmg (852) 814 7431. Itdy (39) 2-953911. lqrn 
3-5352-2825. Maim525 575520(152557535II. N d h r l s a d s o l w ~ l .  Palnd40884408833. 
shgspm (65) 339 3633. Soom A b h  (27) 1 1 ~ 2 0 1 4 / 5 .  Spnh (1) 3580051. Swab (8) 9&5320. 
S w # z u k d  (22)99407 07. Taiw8o (886) M 3783456. UK. (01494)441181. U S A .  1-&XI-742-2345. 

W. E Freeman and Company / 41 Madin  Avenue / New York, NY IOOiO 
J1204 
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I Brtlunm'r FAST-PAK P~ocnrm 

NO NEED FOR CAPITAL MONEY 

chemistry, vials and syinges 

LAEORATORIES 
Contributing to Is Search for Hwhhier  live^ 

25 1 Ballardvale Street, Wilmington, MA 01 887 1 -800-LAB-RATS 

BECKMAN 
w - m h  ~ I W X ~ B ~ X I I W .  ihm 9m11w 

Slla 1.8007412!45 Smw l a 5 5 1  11N. lama iqJWWBEOUW(MM . Tekx 6lt411 . Fa IJm61UM6 Q Ch&r RIW Lobotolmu, 1995 

CCC makes it simple, effic~ent, and cost- 
effective to comply mth U.S. copyr~ght law. 
Through our collective hcensing systems, you 
have lawful access to more than 1.7 mhon  
tltles from over 9,000 pubhshers-Whether 
~t's photocopying, electronic use, or the 
emergmg ~nformation technologes of 
tomomw-CCC makes ~t easy. 

Call 1-800-982-3887 ext. 700 to find out 
how CCC can help you to Copy R ~ g h t ! ' ~  

@ Copyright Clearance center@ 
Creattng Copynght Soiutrom 

222 Rosewood Dr~ve 
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c Check Out 
IPLab Spectrum I 

m 

,quisition Options 
B Cameras and I I 
E r a  b bers 

ful Software With 

rom Imaging Experts 

Signal Analytics ~ o r ~ o r a t i o n l  I 
440 Maple ~ v e  E, ~ t e ' 2 0 1  
Vienna, VA 22180 
Tel (703) 281-3277 

I Fax (703) 281-2509 I I 
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OPTM! 
SPEED 

THE OPTIMAm SERIES ULTRACENTRIFUGES ARE UNMATCHED FOR 
RELIABILITY, VERSATILITY AND SAFETY m: : - .e 
Speed means productivity. And L - 

nothing makes your lab more 
productive than the easy-to-use 
Optima Series floor model and 
tabletop ultracentrifuges. I 

~ e c k m a n  is constantly developing --s__"s-_--.., I 
innovative tubes, accessories and rotors like the new 
Type 100 Ti rotor - 802,400 x g at 100,000 rpm - 
that enable your lab to be more productive with a 
wider variety of separations than ever. This versatility 
allows you to adapt quickly and efficiently to research 
opportunities. For free information about Optima 
Series Ultracentrifuges, contact your local 
Beckman office. 

BECKMAN 
W a l d n i d e ~ A b L p , ~ E a s t , ~ ~ ( S ~ ) ( 2 2 ) 9 9 4 0 7 0 7 .  AlKida 
(61) 02 816-5288. Aosbis (2243) 7292164. C.nda (800) 381-6799, Chim (861) 5051X1-2. Ftance 
(33) 1 43 01 70 00. C ~ ~ E I I Y  (49) 89-38871. Hoag (852) 814 7431. Jldy (39) 2-953921. J.Ps0 
3-5352-2825. -525 575 5200,525 575 351 1. Nclkah& U297945fj51. w.od408822.408833. 
SLogspaP (65) 339 3633. Soum Africa (27) ll-gM201415. sP.in (1) 358-0351. Swukn (8) 98-5320. 
saibehoa (22) 994 07 07. 'him (886) 02 37&3456. UIL (01494) 441 181. USA. 1-80074Z2345. 

e IWS ~m. 
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1 e i  HEX TET 
&$I ;* 
$7. (ABI Dyes) 

t Also available for 
DNA SEQUEMUNG 
oligos 5'- labelled with 

ROX, Ti 1A 
,UU .... .. . I . rr&$ . (AS1 Dyer) C A 

F 
TG 

USA GENSET corp. 
FAX : (1) - 800 551 529lAC 

EUROPEm G E ~  SA -- 
FAX: (33) - 143 56 68 18 

AA 
JAPAN GENSET KK r a  

FAX : (81) - 3 3585 5351 
U 

n I 
- -  - - - 

Low endotoxin carbohydrates 
for the life sciences. 
Very low endotoxin carbohydrates are critical for many 
biotechnology and pharmaceutical processes. Fermentations, 
tissue culture work and certain critical pharmaceutical 
processes are among thoseathat require such sugars. Our in- 

I 
house technology and production know-how have led to the 
development of extremely low endotoxin levels in sugars such 
as maltose, sucrose, D-galactose and others. If your process 
requires low endotoxin carbohydrates or related compounds, 
put our products to work. Request information. I 
PFAHSTIEHL LABORATORIES, I I C .  
The source for carbohydrate chemistry 
1219 Glen Rock Mnue / Waukegan, IL 60085-0439 
1-708/623-0370 'Tdl Free: 1-800M83-0126 FAX:708/623-917J 
International: Pfanstiehl (Europe) Ud. , .‘...- .>,.. 

+44 (0) 1606.331825 FAX: +44 (0) 1606.33826 <. .. . 
*~ .;, x.. 4' P7 

The Genetic Frontier: 
Ethics, Law, and Policy 
Editon: Mark S. Frankel and Albed H. Teich 
AAAS Dimtorate for Science and Policy Programs. 

Written in a language accessible to the layperson, the book's 15 
essays offer a stimulating, informative exploration of the 
controversial issues raised by advances in genetic testing, including: 

Family Relationships and Social Policy 
Privacy and Confidentiality Issues for Genetic Testing 
Linking Genetics, Behavior and Responsibility 
Genetic Testing and Determining Property Rights 

The book will be of paramount interest to professionals involved in 
genetic research, as well as to ethicists, lawyers, judges, genetic 
counselors, and all others concerned with the consequences of 
increased genetic knowledge on human welfare. 

To order send $1 8.35(AAAS members) or $22.95(non-members) plus $4.00 
for postage and handling to: 
AAAS (Attn: Kamla Butaney) 
1333 H Street, NW 
Washington, DC 20005. 
California and DC residents add sales tpC Canaclian residents add 7% GST; overreas mail add 25%. 
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