


Now you can explore new research horizons with 

the combined resources of two world leaders- 

Applied Biosystems and Perkin-Elmer. We've 

unified our bioresearch products and expertise 

into one division under the Perkin-Elmer name. 
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the most comprehensive line of advanced 

systems and reagents for bioresearch. We're 
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Applied Biosystems products, and the future 
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mentary technologies to accelerate your work. 
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DNA analysis. Separations and automated 

protein analysis. And that's just the beginning. 

Because our expanded team includes the, 

same Applied Biosystems and Perkin-Elmer 

people you've come to rely upon, you'll find it's 

business as usual-only better. We remain dedi- 

cated to providing you with innovative, high- 

quality products and responsive service and 

support. So you can focus on new discoveries. 

Call Perkin-Elmer's Applied Biosystems 

Division at 1-800-345-5224 to learn more 

about how our products and capabilities can 
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For Cytokine .. -P- I 

The widest range of Cytokines 
BIOLOGICAL ACTIVITY: 
Full biological activity is assured. We bioassay all cytokines 
throughout purification, bottling, lyophilization, and 
periodically while they remain in stock. 

EXTENSIVE RANGE: 
R&D Systems provides more than 75 cytokines. All are isolated, 
manufactured, and tested in the laboratories of R&D Systems. 

HIGHEST PURITY: 
All cytokines are purified to greater than 97% purity as 
determined by SDS-PAGE visualized by silver stain, amino acid 
analysis, and N-terminal amino acid sequencing. 

AVAILABILITY: 
All cytokines are available from stock. For labeling 
experiments, all cytokines are available carrier-free. 

To obtain a catalog, detailed product information or to place an order: 
In North America Contact: In Europe Contact: In Japan Contact: 

R&D systems 
614 McKinley Phce N.E. 
Minneapolis, MN 55413 
Telephone: 800-343-7475 
Fax: (612) 3746580 

R&D Systems Europe 
4-1 0 The Quadrant, Batton Lane 
Abingdon, Oxon OX14 3YS 
Telephone: t44 (0)1235 531074 
Fax: t44 (0)1235 533420 

Funakoshi Co., Ltd. 
47, Hongo 2-Chome 
Bunkyeku, Tokyo 113 
Telephone: 4 1  (03) 56841 622 
Fax: 4 1  (03) 56841633 SYSTEMS 

1-800-343-7475 
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I d leakproof. 
Nalge introduces the NEW screw-thread shipped.. .you'll always have the critical 
closure design on all single-use NALGENE information available for your files. The 
Filter Units with Receivers. This easy-on, NALGENE Labware Certification Program 
easy-off threaded closure is guaranteed will eventually bring this rigorous testing 
leakproof to protect filtered aqueous and record keeping to additional 
solutions and cell culture media against NALGENE Labware products. 
pH shift and contamination. 

Get a FREE NALGENE Filter Unit 
The NALGENE Seal with Receiver @ of Certification.. . To receive a FREE sample of a 500 mL size 
you can count on it CA, CN, or Nylon NALGENE Filter unit 

The new NALGENE with the new screw-threaded closure and 

certification additional information about our new 
Program is available to certdy certification program simply 
every lot to be non-pyrogenic, write to Nalge Company, 
non-cytotoxic and in compli- A Subsidiary of Sybron Corp., 

ance with Nalge's post manu- Dept. GOOD TURN, P.O. Box 
facturing performance 20365, Rochester, NY 146024365. 
integrity and sterility. Or call 716-264-3931. 
Filterware certification covers Fax 716-586-8431. 
additional performance char- Available porn Authorized 
acteristics-materials of NALGENE Labware Dealus 
construction and membrane Worldwide. 
filter properties including 
bubble point rating. And all this 
documentation is recorded and - N" - C- 
packed with every production lot -Brand Products sc19t94 



ISSN 0036-8075 AMERICAN 
23 S E m B E R  1994 ASSOCIATION FOR THE 

ADVANCEMENT OF 
NUMBER 5 180 SCIENCE 

How plants 
fight disease 1 1804611856 

NEWS 

Breast Cancer Gene Offers Surprises 1796 
The Hottest Race in Cancer Genetics 1797 
On the Trail of a Second Susceptibility 1798 

Gene 

Boron Therapy Gets Early Test 1799 

Old Protein Provides New Clue to 1800 
Nerve Regeneration Puzzle 

Space Science: In Budget Crunch, 1801 
FUSE Gets Trimmed 

It's Official: Quake Danger in 1802 
Northwest Rivals California's 

Cuban Crisis Threatens Joint Research 1803 

Plant Genetics: Mapping the 1804 
Sequence of Disease Resistance 

Odors, Oscillations, and Waves: L[ 1819 
Does It All Compute? 

D. W. Tank, A. Gelperin, D. Kleinfeld 

ARTICLES 

Negative Absolute Temperatures: 1821 
"Hot" Spins in Spontaneous Magnetic Order 

P. Hakonen and 0. V. Lounasmaa 

The Basal Ganglia and Adaptive Motor 1826 
Control 

A. M. Graybiel, T. Aosaki, A. W. Flaherty, M. 
Kimura 

RESEARCH ARTICLE 

The "Ozone Deficit" Problem: 1831 
O,(x,v2 26) + 0 ( 3 ~ )  from 226-nm 
Ozone Photodissociation 

R. L. Miller, A. G. Suits, P. L. Houston, R. 
Toumi, J. A. Mack, A. M. Wodtke 

PERSPECTIVES REPORTS 

Energetic Molecular Oxygen in 181 7 Vertical Aluminophosphate Molecular 1839 
the Atmosphere Sieve Crystals Grown at Inorganic-Organic 

T. G. Slanger Interfaces 
S. Feng and T. Bein 

Meteoritic metals In cooled 
chondrites 

DEPARTMENTS 

1 THIS WEEK IN SCIENCE 1785 1 SCJENCESCOPE 1 795 

EDITORIAL 1 787 
Careers in Science 

LETTERS 1 789 
AAS Position on the Space Station: F. H. Shu 
Superconductivity: The Real Dichotomy: P. W. 
Anderson Recession of Tropical Glaciers: S. 
Hastenrath; J. Oerlemans UNESCO's Role: J. W. 
Cronin Strategies for Research S. Mac Lane 
Handedness: Basic Physics: S. J. Hagen 

RANDOM SAMPLES 1806 
Quicker Ozone Recovery Forecast 22nd-Dynasty 
Toothache MSU Affair Resolved, etc 

BOOK REVIEWS 1899 
G d r  and the Academic Experience, reviewed by 
K. Gerson C1 Fundamentals of Emthqde Predic- 
tion, T. Lay Tk  Gmden in the Machine, K. 
Sigmund Vignettes Books Received 

PRODUCTS & MATERIALS 1903 

Board of Reviewing Editors 
Fredenck W. Alt 
Don L Anderson 
Mlchael Ashbumer 
Stephen J Benkovlc 
Dav~d E. Bloom 
Floyd E Bloom 
Ptet Borst 
Henry R. Bourne 
Mlchael S Brown 
James J. Bull 

Kathryn Calame 
C. Thomas Caskey 
Dennis W. Choi 
John M. Coffin 
Paul J. Crutzen 
James E Dahlberg 
Robert Desimone 
Bruce F. Eldridge 
Paul T. Englund 
Richard G. Fairbanks 

Douglas T. Fearon 
Hany A. Fonard 
Klaus Friedrich 
Theodore H. Geballe 
John C. Gerhart 
Roger I. M. Glass 
Stephen P. Goff 
Peter N. Goodfellow 
Grey S. Goodman 
Ira Herskowih 

Eric F. Johnson 
Stephen M. Kosslyn 
Michael LaBarbera 
Nicole Le Douarin 
Charles S. Levings Ill 
Alexander Levitzki 
Harvey F. Lodish 
Richard Losick 
Diane Mathis 
Anthony R. Means 

Shiietada Nakanishi Erkki Ruoslahti Geerat J. Venneij 
Roger A. Nicoll G o W  Schatz Bart Vogelstein 
Stuart L Pimm Jozef Schell Harold Weintraub 
Yeshayau Pocker Ronald H. Schwa* Arthur Weiss 
Dennis A. Powers Terrence J. Sejnowski Zena Werb 
Ralph S. Quatrano Ellen Solomon George M. Whitesides 
V. Ramanathan Thomas A. Steitz Owen N. Wine 
Douglas C. Rees Michael P. Stryker William A. Wulf 
T. M. Rice Robert T. N. T j i  
David C. Rubie Emil R Unanue I 

SCIENCE VOL. 265 23 SEPTEMBER 1994 



I 
COVER 

This issue of Science examines how researchers over- productive laboratory-is a serious measure of suc- L 
I 

come the challenges they meet along their career cess in the scientific life. See the News section, "Sci- 
paths. Though presented in this image as a game, ence Careers: Playing to Win," beginning on page 
meeting those challenges-going from a postdoctoral 1905. [Illustration: Linda C. Owens] 
to a permanent position, for instance, or running a 

Greenland Ice Evidence of Hemispheric 1841 Regulation of IgE Responses to Inhaled 1869 
Lead Pollution Two Millennia Ago by Antigen in Mice by Antigen-Specific y6 T Cells 
Greek and Roman Civilizations C. McMenamin, C. Pimm, M. McKersey, P. G. 

S. Hong, J.-P. Candelone, C. C. Patterson, C. Holt 
F. Boutron 

Encoding of Olfactory Information Q 1872 
Nitrogen Uptake, Dissolved Organic 1843 with Oscillating Neural Assemblies 
Nitrogen Release, and New Production G. Laurent and H. Davidowitz 

D. A. Bronk, P. M. Glibert, B. B. Ward 
Enhanced Aggressive Behavior in Mice 1875 

Origin and Metamorphic Redistribution 1846 Lacking 5-HT,, Receptor 
of Silicon, Chromium, and Phosphorus F. Saudou, D. A. Amara, A. Dierich, M. LeMeur, 
in the Metal of Chondrites S. Ramboz, L. Segu, M.-C. Buhot, R. Hen 

B. Zanda, M. Bourot-Denise, C. Perron, R. H. 
Hewins Mediation of Hippocampal Mossy Fiber 1878 

Long-Term Potentiation by Cyclic AMP 
Capillarity and Wetting of Carbon 1850 M. G. Weisskopf, P. E. Castillo, R. A. Zalutsky, 
Nanotubes R. A. Nicoll 

E. Dujardin, T. W. Ebbesen, H. Hiura, K. 
Tanigaki Effects of Cerebral Ischemia in Mice 1883 

Deficient in Neuronal Nitric Oxide Synthase 
Two Identical Noninteracting Sites in 1852 Z. Huang, P. L. Huang, N. Panahian, T. 
an Ion Channel Revealed by Proton Transfer Dalkara, M. C. Fishman, M. A. Moskowitz 

M. J. Root and R. MacKinnon 
Laminar Comparison of Somatosensory 1885 

RPS2 of Ardbidopsis thulium: 1856 Cortical Plasticity 
A Leucine-Rich Repeat Class of Plant M. E. Diamond, W. Huang, F. F. Ebner 
Disease Resistance Genes 

A. F. Bent, B. N. Kunkel, D. Dahlbeck, K. L. Long-Term Potentiation: Evidence 
Brown, R. Schmidt, J. Giraudat, J. Leung, B. J. Against an Increase in Transmitter Release 
Staskawicz Probability in the CAI Region of the I 

Thymus-Neuroendocrine Interactions 1860 
in Extrathymic T Cell Development 

J. Wang and J. R. Klein 

Synergistic Activation of Transcription 1863 
by Bacteriophage h cl Protein and E. coli 
CAMP Receptor Protein 

J. K. Joung, D. M. Koepp, A. Hochschild 

Complementation by SR Proteins of 1866 
Pre-mRNA Splicing Reactions Depleted 
of U1 snRNP 

J. D. Crispino, B. J. Blencowe, P. A. Sharp 

- 
Hippocampus 

T. Manabe and R. A. Nicoll 

TECHNICAL COMMENTS I 
Retention of Helium in Subducted 
Interplanetary Dust Particles 

H. Craig; H. Hiyagon 

Function of Maspin 1893 
P. C. R. Hopkins and J. Whisstock; R. Sager 

SPECIAL SECTION 

Science Careers: Playing to Win 1905 

Ilr AAAS Board of Directors Indicates accompanying feature 
Eloise E Clark Alan Schriesheim . SCIENCE (ISSN 0036-8075) Is published rnekly on Friday, except Change ot add-: allow 6 weeks, giving old and new addresses and 1 l - d i i R  

Retiring President Jean'ne M. Shreeve the last weak In December, by the Amerlcan Assmlatton for the Ad- -nt number. PosbM.tsr: Send change of address to Sdem, P.O. Box 
Chainnan Chang-Lin Tien V01ICWmant OtScience, 1333H Street, NW, Washtngton,DCMO(#.SecMld .203, Madon. OH 43305.203. Singb copy nkx $6.00 per igwe prepaid in- 

Francisco J. Ayala wenen M. washington dess pasage (publication No. 484480) paid at Washington. DC, and addiinal dudes sulfate postage; Guide to Biotechnology P r o d m  and Instruments. $20. 
President N~~~ S, wexler mailing offices. Copydght Q 1994 by the American Association for the Advance- Bulk rates on request. AuUmbWa to photocopy material for internel or per- 

Rita R. Colwell ment of Science. The tine SCIENCE k a registered trademark of lhe AAAS. sonal use under d r w m s m  not falling within me fair use provisi i  of the 

Prew'dent-elect Domesticindividual membershipand subsaiplion (51 issues): 592 (Wallocated Copyright Act is granted by AAAS to libraries and other users registered with 

T, tosutxdption). Do~institutionalsubscription (51 issues): $215. Foreign the Copyright ClearanceCenter(CCC)Transactiml Reporting Service, pro- 

William A Lester Jr. Treasurer postage extra: Mexico. Caribbean (surface mail) 550; other countries (air vided that the base fee of $1 per copy plus $0.10 per page is paid directly to 

Simon A. Levin 
assist delivery) 595. First class, airmail, student and emeritus rates on re- CCC, 27CongressStreet. S e n .  MA01970.Theide~tionmdefor Science 

Richard S. quest. Canadian rates with GST available upon request. GST # 1 W  88122. is0036-807543 $1 + .lo. Science is indexed in the Readefs Guide to Peri- 
Anna C. Roosevelt Executive Officer p r l ~  in th. U.S.A odical Literature and in several specialized indexes. 

SCIENCE * VDL. 265 23 SEPTEMBER 1994 



Fast  a n d  E a s y  i t  is t o  

How F m  is FAST? TRY it T~DAY! 
The DNA D i t i c k  gives you results in 10 Each DNA Dipstickm Kit contains all the 
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membrane. Allow to dry. 

than electrophoresis or radioactive assays. dent quantification assays (up to 150 sam- 

The simple DNA Dipstick protocol requires ples). Discover how quickly you can quanti- 

no agarose gels or spectrophotometry and tate nucleic acid. Call today and ask for the 
i 1 eliminates the use of ethidium bromide and i 1 I DNA Dipstickm Kit, catalog no. K5632-01. 
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P r e p a r e ~ f o r ~ ~ ~ p r  
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I 
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edited by PHIL SZUROMI 

Revising the budget 
Kinetic models of stratospheric 
chemistry show a net deficit in 
ozone production, which sug- 
gests that there are chemical 
reactions that produce ozone 
that have yet to be identified. 
Miller et al. (p. 1831) present 
evidence for a new pathway to 
ozone. Photodissociation of 

ozone by 226-nanometer radia- 
tion produces highly vibration- 
ally excited 0 2 ;  reaction of these 
molecules with O2 would then 
form ozone and a free oxygen 
atom. The two free oxygen at- 
oms thus produced would react 
with 0, for a net gain of two 
ozone molecules. In a Perspec- 
tive, Slanger (p. 181 7) discusses 
this and other attempts to bal- 
ance the ozone budget, as well 
as the challenges that remain. 

Zeolite layers 
Molecular sieves could have 
numerous applications as tem- 
plates and membranes at the sur- 
faces of devices and sensors, but 
the growth and crystallization 
of these materials is often diffi- 
cult to control. Feng and Bein 
(p. 1839) grew well-oriented, 
stable films of the aluminum 
phosphate zeolite A1P04-5 on 
a gold substrate. Growth was 
nucleated by a zirconium organ- 
ophosphonate layer. The film 
morphology could be varied 

from spherical agglomerates to 
thin tilted needles by varying 
the water content during the 
hydrothermal synthesis of the 
zeolite layer. 

Traces of lead 
Mining and smelting of lead first 
peaked during the Greek and 
Roman civilizations before ris- 
ing again in more recent times. 
Hong et al. (p. 1841) analyzed 
lead levels in the GRIP Green- 
land ice core and show that this 
ancient lead production led to 
extensive and widespread pol- 
lution of the Northern Hemi- 
sphere atmosphere. Fallout of 
lead from A.D. 300 to 500 B.C. 
over Greenland was about 15 
percent of that during the past 
60 years caused by the wide- 
spread use of leaded gasoline. 

Plasticity origins 
Learning of a task involving 
touch can lead to remodeling of 
the somatosensory cortex. Dia- 
mond et al. (p. 1885) used a rat 
learning model to show that 
plasticity changes originate in 
the cortex and then are relayed 
to subcortical levels. Each whis- 
ker on the rat projects neurons 
through the thalamus to corti- 
cal barrel structure in layer IV, 
which connects to a column of 
neurons in layers I1 through VI. 

Clipping all but two whiskers 
on one side of a rat's nose led to 
changes initially in the whis- 
kers' receptive fields in the cor- 
tical layers above and below 
layer IV, the primary target. This 
result shows that plasticity origi- 
nates in layers of the cortex 
other than layer IV, and at later 
times layer IV and subcortical 
levels are affected. 

Can live without 
Both small ribonucleoproteins 
(snRNP) and non-snRNP pro- 
teins such as the SR proteins 
are found in the spliceosome 
and participate in pre-mRNA 
splicing. Crispino etal. (p. 1866) 
investigated the role of the U1, 
U2 and U4N6 snRNPs in splic- 
ing by depleting them. SR pro- 
teins can compensate for the 
loss of U1 and restore splicing 
to U 1 -depleted reactions. Thus, 
U1 is dispensable for catalysis 
and probably functions in sub- 
strate recognition. 

Odor codes 
Fast oscillations in the local field 
potentials of large populations 
of neurons were initially ob- 
served in the olfactory centers 
of both vertebrates and inverte- 
brates after exposure to odors. 
Laurent and Davidowitz (p. 
1872) found that, in the olfac- 

Extrathymic T cells and neuroendocrines 
In the mouse, intestinal intraepithelial lymphocytes (IELs) form 
the largest group of T cells that mature outside of the thymus. 
However, the role the thymus plays in their development has been 
controversial; mice made athymic as adults have a normal set of 
IEL T cell receptor (TCR) subtypes, whereas mice made athymic 
at birth have a limited number of TCR subtypes as adults. Wang 
and Klein (p. 1860) found that mice made athymic at birth that 
were given a neuropeptide, thyrotropin-releasing hormone, devel- 
oped a complete set of IEL T cells. This neuroendocrine signal 
released by the thymus is needed for maturation of gut ap T cells. 

tory bulb of the locust, different 
but overlapping populations of 
neurons oscillated in response 
to different odors. The popula- 
tion of participating neurons in 
response to exposure to a single 
odor can also change on a tem- 
poral scale that is much slower 
than the 20-hertz oscillation fre- 
quency. In a Perspective, Tank 
etal. (p. 1819) discuss how these 
and other results are adding to 
our understanding of the role 
that these oscillations play in 
perceiving odors. 

Mad mouse 
People who have deficiencies 
in the neurotransmitter seroto- 
nin (5-hydroxytryptamine, or 5- 
HT) may be subject to mood 
disorders and behaviors such al- 
coholism and suicide. Seroto- 
nin has numerous receptors, and 
a number of antiagression drugs 
target these receptors. Sandou 
et al. (p. 1875) used homolo- 
gous recombination to generate 
mice that lacked one particular 
serotonin receptor, 5-HTIB, 
which is the rodent homolog of 
the human 5-HTIDB receptor. 
Mice lacking this receptor were 
more aggressive than wild-type 
mice and more likely to attack 
an intruder. 

Working in tandem 
Many transcription factors in 
both eukaryotes and prokary- 
otes activate transcription syn- 
ergistically by mechanisms that 
are not well understood. Instud- 
ies by Joung etal. (p. 1863), two 
prokaryotic activators are shown 
to activate transcription from an 
artificial promoter synergisti- 
cally. These studies suggest that 
synergy is mediated by direct 
contact by each of these tran- 
scription factors with a separate 
surface of RNA polymerase. 
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Supporting 
the Future 
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With a 
Tradition 
of Service. 

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 33,000-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. 

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 

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. SIGMA* 
Service, quality and expertise distinguish Sigma as the leading 

choice of laboratories worldwide. Weigh all the advantages. 

Consider Sigma as your single source for research biochemicals. 

Where Science and Service Come Together. 

Call collect: 314-771 -5750, 
800-325-301 0, 
or contact your local Sigma office. 
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Whydo - - - - an assay- 1 
I 

r--- ~n several . + -, 
----- J 

, . . , . 
Incubate, filter, precipitate, immobilize, harvest, - Whether you're doing receptor binding, 
and detect directly in the Muhiscreen assoy second messenger studies, cell a~h, , .. 
plate. Compared to conventional methods, its and proliferation or immunwsulp, : * 
96 diirete filter tubes reduce reagent usage by MultiScreen has been proven , i.'. 
50-Wh, and radioactive woste by 95%. faster, simpler, and more efficient. ,ql.:-r. 
Compatibility with direct microplate scintillation <. i 

counters dmmaticolly improves throughput. .I I 
Let Millipore's Technical S e ~ c e  help 

' 

you choose the optimum membrane 
or fiher for your assoy-glass fiber, : 

Its patented underdrain assures 
reliable, multiple incubations. To 
remove supernatant, just apply 
vacuum to wash or quantitatively 
collect fihrote. Easily iransfer filters 
directly into vials for radiodetection. 



Don't let small sam~le 
dialvsis get out of h i d .  

u 
Take control with the new Pierce SlideALyzer" Dialysis (assettes! 

Load a sample for dialysis easier and faster than ever with this a 4 

revolutionary new system. The new Pierce Slide-A-Lyzer" 
Dialysis Cassette replaces the mess and 

hassles of conventional tubing with a 

A 
more convenient, more effective 

approach. 

I 
No more boiling, soaking, tying, or clamping - all you 
need is a syringe to load and remove your sample from 
these ready-to-use, disposable casse#e~. The 

exclusive cassette design gives 
you total sample control, K 

2. 
good surface-to-volume ratio 

and consistently reliable 
sample recovery. For even 

greater convenience, use the 
accessory Buoys to float your sample during dialysis, 

and as a bench-top cassette stand during 
loading and recovery, 2 

Pierce Slide-A-Lyzern Cassem have a 0.5 - 
3.0 ml sample capacity, 10,000 molecular 

weight cut-off, and are ideal for routine dialysis of 
protein, nucleic acid and carbohydrate samples. 

T 
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Genzyme offers a complete line of 
enzyme immunoassays for cytokine 
quantitation in both human and mouse 
systems. Measurement of rat proteins is 
possible with some kits as noted (4) below. 

I1 URIAN RIOUSIE 

11A- 1 IIA- 1 a 
11,- 1 p 

114-2 IIA-2 
11,-4 IL-4 c/ 
HA-(i 111'6 UNDER DEVELOPMENT 

MI-CSF IFN-y c/ 
ICARI- 1 TNF-a c/ 
IFN-y 
1 1 7  1 ,  7-  p c/ For Research Use Only. Not for 

use in diagnostic procedures. 
TNF-a For in vitro diagnostic use. 

. . CHOOSE. 
I 

BENZYME 

ELISA 

KITS. 

Genzyme's fully optimized and 
characterized kits pass a comprehensive 
Proof of Performance program prior to 
release. This ensures that our kits meet 
critical performance specifications: 
Linearity, Sensitivity, Accuracy, Specificity, 
Reproducibility, and Stability. 

I Genzyme also offers DuoSeTTM ELISA 
Development Systems, and a complete 
line of mouse, human and rat cytokine 
products. 

For information or to place an order, call 
800-332- 1042 (USA) 
32 16 40 15 50 (Belgium) I 49 6142 690971 (Germany) 
02/61 2762 1 (Italy) 
0800 37341 5 (United Kingdom) 
or contact your I Authorized Genzyme Distributor. 

Manufactured by: 

DIAGNOSTICS 
ONE KENDALL SQUARE 
CAMBRIDGE, MA 021 39-1 562 
TEL: (61 7) 252-7500 - FAX: '(6 1 7 )  374-7300 
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Powerful 
At the watering Gee, even rhinos and 
lions defer to the Aftican elephant - 
secure in its extended family group. 
Unparalleled loyally and powerful 
communal defense provide this gentle 
creature with a peace of mind shared 
by few i n h a b i i  of the African 
savannah. 

Using Boehringer Mannheim's 
family of high-performance PCR prod- 
ucts will give you a similar peace of 
mind. 

Pmducts designed to work together 
For YOU, function-tested PCR prod- 

ucts translate into successful PCR - 
PCR without failed experiments or time 
wasted repeatmg experiments. You'll 
achieve consistent, reproducible 
resub with PCR products such as: 
PCR Master Mix - a ready-to-use 
amplification premix 
PCR Optimimtion Kit - PCR buffers 
and reagents for determining the Mg2' 
concentration and pH value optimal for 
your primerttemplate combination 
PCR Core P - high-yield PCR plus 
prevention of carry-over contamination 
I s t ~ c D N A S y n t h e s i s K i t f o r  
RT-PCR CAMV) -for efficient prepara- 
tion of PCR templates from RNA 

A full-senrice ~OCUS 
Get everything you need for poly- 

merase chain reactions -template 
preparation to amplification to analysls 
of amplified DNA - from your single- 
source PCR supplier. 

In addition to quality products, 
several customer-focused se~ces  
combine to provide you with this 
peace of mind: 

Accurate, complete orders that 
are right the first time 

H Next business day delivery, 
so you have the 
productswhen you - 
need them 

I 

H Highly lrained technical repre- 
sentatives for all your product 
information needs 
Field representatives to help you 
attain your research objectives. 

Pursue peace of mind for your lab 
Achieve peace of mind by relying 

on Boehringer Mannheim for all your 
PCR needs. Contact your representa- 
tive for more information, or call us at 
1 -800-428-5433 (51 4-686-71 41 in 
Canada). 

lhesa aoducts are sold lndsr tlcecsina arranaemenls with 

Federal b p m  badmark used by permission. 

O 1594 Boehringer Mannhaim. All Rights Resecved. 
BoEHRlNGER MANNHEIM Corporation 
91 15 Hague Road 
P.0. Box 5041 4 
Indianaoolis, IN 46250-0414 
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z- CENTRIFUGATION 
I? The new J2-HC stretches the limits of high-speed centrifugation 

I n today's environment of shrinking budgets and lab space, 
the new J2-HC centrifuge is an ideal fit. It generates up 
to 18,000 rpm and 47,900 x g for high-speed separations, 
but it also has a full three-liter capacity for large-volume 

and multiple-sample processing. Plus, the J2-HC 
can even perform the functions of a refrigerated 
microcentrifuge and a microplate centrifuge. This 
versatile instrument, currently unlike any other 
instrument on the market, performs like four 
centrifuges, in one. 

FOUR CENTRIFUGES I N  ONE 
HIGH SPEED: The new J2-HC accommodates Beckman's 
complete line of high-speed rotors including the new unique 
JA-12 fixed angle, which runs 12 common 50 mL conical 
tubes without adapters. 

HIGH CAPACITY: The new JS-4.3 swinging bucket rotor 
adds a new dimension to floor model capabilities. Run a range 
of labware, from 1.5 mL tubes to 750 mL bottles, with 
incredible versatility ...y ou can choose to run 148 3 or 5 mL 
tubes, or three liters. 

MICROCENTRIFUGE: The J2-HC is ideal for efficient 
processing of plasmid mini-preps. With the JA-18.1 rotor, it 
can spin 1.5 mL tubes at 33,260 x g. 

MICROPLATE: From cytotoxicity studies to cloning, the 
JZHC can handle your microplate applications, accommodat- 
ing up to 12 microplates or four Deep-Well plates per run. 

YOUR MOST EFFICIENT CHOICE 
The JZHC produces less heat and noise, while consuming less 
energy, than any other manufacturer's floor model centrifuge 
due to its unique Friction Reduction System (FRS), which is 
built into all Beckman 52 Series centrifuges. The high-speed, high-capacity J2-HC centrifuge is one 

Dr. R. Rott, from the Institute of Virology at the Univer- more example of how The Beckman Plus adds speed, 
sity of Giessen, Germany, comments on the benefits of FRS: efficiency, and versatility to your research applications. 
"Beckman's FRS. ..considerably decreases energy require- For more information about applications of high-speed 
ments, positively affecting ambient temperature and support- centrifugation or about the J2-HC, contact one of our local 
ing a concern for all of us, eficient use of energy. " sales and service offices worldwide. 

BECKMAN 
Worldwide Sales Offices: Africa, Middle East (Switzerland, Nyon) (22) 994 07 07. Australia, Gladesville (61) 02 816-5288. Austria, Vienna 
(2243) 85656-0. Canada, Mississauga (800) 387-6799. France, Gagny (33) 1 43 01 70 00. Germany, Munich (49) 89-38871. Hong Kong, Aberdeen 
(852) 8 14 743 1. Italy, Milan (39) 2-953921. Japan, Tokyo 3-3221-583 1. Mexico, Mexico City (52) 5 264 0667. Netherlands, Mijdrecht 02979-8565 1. Poland, 
Warszawa 408822, 408833. Singapore (65) 339 3633. South Africa, Johannesburg (27) 11-805-201415. Spain, Madrid (1) 358-0051. Sweden, Bromma 
(8) 98-5320. Switzerland, Nyon (22) 994 07 07. Taiwan, Taipei (886) 02 378-8000. U.K., High Wycombe (0494) 441 181. U.S.A. 1-800-742-2345. 

01993BskmsnInrm~mu.Inc 
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I aKaRa LA PCR K*: 

Prov- J POW&, , ' I  to Anv Len 51 
I b 

T a m  Ek Tw in cunjuncltion 
a special madim buffer, the new 

A ' v ~ a ~ l ( R a  LA PCR Kit generates 
tonrPer and More Accurate PCFL . 
Droducts in Hi5 

se. I I - -  Kit contains 20 kb Control 
to assure you premium PCR Per$ 

-I nano - /  

aension capability, me all 
PPR requirements for further st! 

such as genome mapping a 
uencing. p. 

uesmgnea ana aeve~cped for Long ana ~ccu-  
rate PCR Amptification of the target in any 
span length up to 40 kb, employing a propri- 
etary LA technology. 

T'ypimI. , . PM- . .. cd TaKafb LA. PC3 
M1 1 2 3 4 5 8 7 8 9 1011 hi2 T.mpl*2sngmA 

Lane MI: 1-tfd 111 dgcs~ 
mcrbIm-8 

Lane 1: l.0kb 

Lane 2: 2.0 kb 
Lane 3: 4.0 kb 
Lane 4: 6.0 kb 
Lane 5: 8.0 kb 

Lane 6: 10.0kb 
Lane 7: 12.0 kb 

Lane 8: 15-Okb 
Lane 9: 20.7 kb 
Lane 10: 27.9 kb 
Lane 11: 34.8kb 

Lane M2: High MW 
DN4mrk.n 

TAKARA SHUZO CO, LTD. DISl"lXIBToRS for More Inforntntion and Oders: 
Biomedical Group b v m  Corporation (USA and South America) Cheag Chin Tnding Co., Ltd. (Taiwan) 
Otsu, Shiga, Japan Tel: M)8-233.5050 Fax: 608-233-3007 Tel: (02) 331.31 1 1  Fax: (02) 382-2197 

Tel: +81 775-43-7247 Toll FE: I-(800) 791-1400 Protsh Tcehwlogy Enterprise Ca, Ltd. (Taiwan) 

Fax: +81 775-43-9254 ITC B i i  GmbH (Germany) Tel: (02) 381-0844 Fax: (02) 31 1-8524 

TaKaRa Tel: (06221) 303907 Fax: (06221) 30351 I 

piziEiq 
POWER PCR products from T a m  are sold under licensing a- with Roche Molecular Systems and F. Hoffman -La Roche Ud. and The PeMn-Elmer Corporation. 
Purchase of these pmducts is accompanied by a l i i  to use them In the Pdymerase Chain Reaction (PCR) process in conjundii with an Authomed The& Cyder. 
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NO ANNUAL FEE and a Special 
9.9Oht Annual Percentage Rate 
(APR) on Cash Advances and 

I Balance Transfers for AAAS Members. I 
~ntzoBucinq the AAAS Visa@ Gold 

card, with NO ANNUAL FEE. Many AAAS 

members have already discovered the bena 

fits of the AAAS Visa Gold card. Now, through 

this special offer, you can join your colleagues 

in carrying the only credit card endorsed by 

the AAAS. - ? .  I 
The American Association for the 

Advancement of Science is pleased to present I 
a special introductory 9.9% APR on cash 

advances.* As a part of your welcome package 

you will receive two Premium Access Checks 

that you can use to pay off or pay down other 

credit cards and installment loans. Call Now! 

1-8OM47-7378. exti 400 Extra benefits include: 
# 

A 15.15% variable APR on purchases 
Please use this priority code when calling: MXUM. 

Higher lines of credit ... up to $50,000 

t ~ h e  Annual P m t a g e  Rate (APR) for purchases is 15.15%. which may mv. The APR is 9.9% on cash advances 30 minute credit line increases 
through your first six statement closing dates commming on the month after your acuxlnt is opened and may vary 
thereafter (applies to both new and outstanding cash advance balances). The current indexed rate for cash 
advances is 15.15%. which may vary. Transactian fee far two specificaliy desig~ted Premium Access Check? or NOW YOU can carry the AAAS card with these 
Referred Access Checks. will be waived. The information about the cost of tb card described in this amlicatim is 
accurate as of 8/94. The information may have changed after hat date. To find out what may have chengea, call 
1-800-847-7378. 
'Cash advances cannot be used to pay off or pal down atmiter MBNA. acmunt. and many other unsurpassed benefits and 
MEN4 America; Premium Access Checks and heferred Access Checks are federally registered service marks of 
MEN4 America W, NA Mastercard. is a federalty registered service mati of Mastercard Intematiwl, Inc., 
used pursuant to license. Visae is a federally registered service mark of Visa U.S.A.. IN.. used pwsuam to license. pay no annual fee. 
O 1994 MBNA America Bank. NA. 



We taught this . a 1  old dog 
some new t r~c~s .  

S p c r e d b  
In less than five minutes, Pierce 
Phosphocellulose Units will separate 
excess [ynP]ATP fmm phosphorylated 
peptide. The innovative bucket design* 
features a phosphocellulose membrane 
in a spin-column format, eliminating the I$ 
tedious wash steps of the traditional 
paper d ix  procedure. 

Easy handling. 
Sample handling b convenient - all reaction 
components necessary for assays are contained 
within the units. The sample buckets containing 
the phosphocellulose membrane and bound 
phosphorylated peptide are easily transferred 
to scintillation vials for counting. 

..~e same old phosphocellulose 
paper you're used to working with, 
in an innovative, easy-twse new 
format. 

llqula waste is contained 
~lr~,le tube for easy disposal. 

Rdd mdioadive waste. 
Only 1 ml of radioactive liquid 
waste is generated per sample. 

Try the new Pierce 
kinase assays 

Ask~lslr&wt*mFieree 
PJKa?td P'KA cd@dmMc 
m K k  

29529 PWt8 nmplocclklorc URI 
tontwtr: 100 Farce Pliqldhlme Uni 
m o k i s i l ~  

Er*ccr- h r k  44948822 Noway 22722100 U n i i  I(ingdern 0244382525 
Aushia 0188911119 France 070038855 Hd nd 0206113133 or Spain 017290333 Sweden 08Fl60035 
Belgium 036465511 GarmDny 0224196850 076795795 S M  0217287772 

r: 025097220 
a Perrtorp lioter Company 

0 RMW Chemical h p y ,  1994. lblsnf Fmkg 
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f i e  m, exdent  color -on, a 
me 400'sPeed color fh should h m .  m* . 1 

- -a h v e  t-i~ the needs of tk pmfeSsi0nalnal 99 
. . 

, -* d.. $5 A'; 

Everyone has their own reasons for being impressed with new KODAK Pro 
100 and Pro 400 MC Professional Color Negative Films. What will yours be? 
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If these are your questions: 

What types of monosaccharides are present on my glycoprotein? 

I How consistent is the glycosylation between my production lots? 

This is your I answer: 
INTRODUCING THREE GLYKO FACE@ CARBOHYDRATE ANALYSIS STARTER KITS 

N-Unked Ollgosaccharide Profiling Wnked Oligosaccharlde Profiling Monosaccharide Analysis 

Now you can choose one of these easy4wse Starter Kits for only $795. Each is guaranteed, 
and everything you'll need to start getting answers to your earbohydrate questions is included.* 

Additional supplies are as close as your telephone. Just ask for details. 

Glyko FACE (Fluorophore 
Assisted Carbohydrate 

Electrophoresis) Manual Glyko FACE 
Eleetrophoresie Six FACE 

Rum@ Bufer 

To order your Starter Kit for $795, phone 1 415 382-6653 or fax 1 415 882 7889. In U.S. only, 
phone 1 800 33 QLYKO (384 5956). Somy, one ktt per customer only at this $pedal price. 

Dower supply, recirculating chiller, and lonpwave W light box not included. 01594 Gly(co. hc. FACE h a rrgisIer€d tadem& of Wy(ro, Inr 81 Digital Drive, Novato, CA 94949 

L Cirde No. 24 on Readers' Senrice Card 



DNA pl1RlFlCATlON I 

Wizard" S&s 9M)O'" 
DNA Pw$catation System 
A Revolution in Plusmid . - * 

Mniprep Technology. 

Whether you're doing 8 minipreps or 
800, the WizardT" Series 9600'" System 
delivers the performance and villtrr? 
you need: 

S p d :  Wizard" Series 9600" 
Minipreps are performed with a 
unlque vacuum manifold that allows 
purification of plasmid DNA from up 
to 96 bacterial cultures in as little as 
BO minutes. 
qexibility: Plasmid isolation may be 

performed from as few as 8 to as 
many as 96 samples simultaneously 

~thout wasting plastics or reagents. 
~ality: Comparable samples show 
ghly reproducible yield from well 
well. DNA is ready to use in all 

molecular biology applications 
including restriction digestion, 
in vitro transcription and DNA 

I ~mreniante: The Wizard" %fie& 

v 
Fw DIW Sales in USA: P r m  Comoration 28W Woods Hollow Road. Madison, Wisconsin = 53711-5399 . Toll Free 800-3564526 Fax 800-356-1970 

prom& produds may also be purchased from Fisher Sctentific Toll Free 8Mt766-7MNl- Fax 800-9261166 
Branch Mew: Australia 1 800 225 123 France 054879% Swi&!W 018307037 

China 01 256 3159 NelMands 071 21 71 21 Uni$d Kingdan 0800 378994 
WorldwiUa Dirtribulion: Finland 90m8 0EWX) India 11 684 6565 Lamimrg (see Nethetlands) South Africa lllli7;: 
Argentina 1 381 1962 France 1 45 33 67 17 Indonesia 21 739 0320 Malaysia 3 735 1559 Spain 
Austria 180105324 Germany 06221 502122 I M d  01 8426644 Mex ' i  55258579 gweden a34683lW 
Belgium (see Netherlands) Ger. EXPOII 49 6221 502 114 Israel 8406530 Newhland 95703200 Taiwan 02 733 6877 
Brazil 03t 275 12 40 Mww. Poland. csah Rep. S-I llaly 0555001871 Noway 035 541999 Thailand 2 284 0950-51 
Canada 8002677424 G m  01 6436138 Japan 0332700536 r0rtugal 14581641 Turkey 216385ET21 
Denmark 44 94 813 22 blong KMO 751 9488 Korea 02 571 0440 Russia C95 135 4206 Venezuela 2 265 0891 
E m t  2 245 1 7 s  Iceland (w Sweden) ~025885961 Simm 273 0898 
a1994 PmcPgaCapardmn.All~M.Nopatdhidaunen(~be W i n a M ~ , y ~ , m i n y k r m ~ ~ @ q ~ ~ ~ d ,  
p h o t o e d w l n a , ~ n g o r * , m i h ~ ~ & p e r m i s s i m d ~ ~ .  ~ r k a s a n d ~ ~ t ~ ~ ~ p ~ ~ -  w 7 / 2 6 / 9 4  Cide NO. 29 on RBaderS' Service CaF 



MEMBER BENEFITS BULLETIN 
145th YEAR 1994 NO.EEO5 

SCIENTIFIC CAREER 
OPPORTUNITIES 

The American Association for the Advancement of Science 
(AAAS) conducts ayear-roundEmployment Exchange which 
includes on-site operations during the weeks of the AAAS 
national and divisional meetings. The Employment Ex- 
change is a career opportunitieslcareer development service 
for job candidates and employers. Interview scheduling, 
position posting, amessage center, job and resume referrals, 
career development seminars and private interview booths 
are provided during the week of the national meeting. A job 
and resume referral service and career development seminars 
are provided at the divisional meetings. 

The Employment Exchange recently expanded its services to 
include year-round candidate referrals. Now in addition to 
the services provided at the AAAS-sponsored meetings, 
candidates also receive the benefit of continuous year-round 
exposure to scientific employers by advertising in the Em- 
ployment Exchange Quarterly Bulletin. As an added benefit, 
recruiters may now request a search of the candidate quali- 
fications database. 

Annual enrollment in the Employment Exchange is FREE to 
AAAS member candidates and AAAS Corporate Members. 
Nonmember employers and nonmember candidates are 
charged a fee. 

If you are presently in the job market, a graduate student, a 
postdoctoral or experienced scientist, or an employer with 
positions to be filled, and would like to take advantage of our 
efforts on your behalf, contact: Kevin M. Bullock, Project 
Coordinator, AAAS Employment Exchange, 1333 H 
Street, NW, Suite 1159, Washington, DC 20005. Phone: 
202-326-7049; Internet: KBULLOCK@.AAAS.ORG. 

NEW CAR RENTAL 
MEMBER BENEFIT 

AAAS members can now save on car rental rates with 
Hertz andDollar Rent A Car! Both companies offer 
AAAS members special discounted rates, unlimited 
mileage, frequent flyer mileage with airline partners, 24 
hour toll-free roadside assistance, and international 
rental programs. 

, TheHertz program offers AAAS members the follow- 
ing discounts on U.S. rentals: 15% off the Daily 
Member Benefit Rates; 10% off Hertz Standard 
Daily, Weekend, Weekly, and Monthly Rates; 5% or 
greater discount on Hertz Leisure Daily, Weekend, 
Weekly, and Monthly Rates. The Hertz reservation 
computer will automatically search for the best dis- 
count rate. In order to receive the AAAS discounted 
rates, members should call Hertz at 800-654-2200 and 
reference AAAS program CDP#343457. 

TheDollar Rent A Car discount program offers AAAS 
members the following discounted fixed rates on do- 
mestic rentals: 

Daily Weeklv 
Economy: $33.00 $165.00 
Compact: $35.00 $175.00 
Intermediate: $36.00 $180.00 
Standard: $37.00 $185.00 
Premium: $42.00 $210.00 
Luxury: $46.00 $230.00 
Mini Van: $47.00 $235.00 

Rates are even lower in California, Florida, and Ha- 
waii. When members rent from Dollar using the 
special AAAS program rates printed above they are 

I 

I , eligible for a special insurance benefit. (Please call the I EMPLOYMENT EXCHANGE SCHEDULE I AAAS membership office at 202-326-64 17 for further 
details.) In order to receive the special AAAS rates, 

I AAAS Annual Meeting and Science Innovation Expo I contact Dollar Rent A Car at 800-800-4000 and 

16-21 February 1995, Atlanta, GA reference the AAAS program #AA1115. 

AAAS SWARM Division Annual Meeting 
21-26 May 1995, Norman, OK 

AAAS Pacific Division Annual Meeting 
18-23 June 1995, Vancouver, BC 

For complete information on the car rental discount 
programs available to AAAS members and a free 
upgrade coupon from Hertz and Dollar Rent A Car, 
please contact the AAAS Membership Office at 202- 
326-6417, fax 202-842-1065, Internet: 



w ether you want a fund that selects 
specific stocks or one that covers the 

market, we're on the same page. Our new 
CREF Growth and CREF Equity Index 
Accounts use two distinct strategies for 
investing in the stock market, but both aim 
to provide what every smart investor looks 
for: long-term growth that outpaces 
inflation: 

The CREF Growth Account searches 
for individual companies that are poised for 
superior growth. In contrast, the Equity 
Index Account looks for more diversifica- 
tion, with a portfolio encompassing almost 
the entire range of U.S. stock investments. 

It will invest in stocks in the Russell 30006;̂ * 
a broad index of U.S. stocks. 

Like our CREF Stock Account, which 
combines active, indexed and foreign 
investing, and our Global Equities Account, 
which actively seeks opportunities world- 
wide, the new funds are managed by expe- 
rienced investment professionals. They're 
the same experts who have helped make 
TIAA-CREF the largest pension system in 
the U.S., managing over $130 billion in assets. 

To find out more about our new stock 
funds, and building your portfolio with 
TIAA-CREE just cau 1 800-842-2776. 

And take your pick 

- 

- 1  P 
: ? 
2 - I 

I 
'3!  

T h e  neu. Funds are available for Retirement Annuities subject to the terms of your institution's plm. They are available for all Supplememal Ketlrement AnnuIhcs. 
' T h e  Russell 3000 is a regstered trademark of the Frank Russell GmpanY. Russell is not a sponsor of the CREF Equity Index Account and is not afliliatd with it in an.v way. 

For more complete information. including chaqes  and expenses, call 1 800-842-2733, e a .  5509 for a C R E F  prospaus .  Read the prospecms camfulk before invest or  send monev. 

CREFcemfcates are dismhuted by TIAA-CREF individual and ln5timtional S e ~ c e s ,  Inc. 
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I Typical western blot. 

Information. 

Information Superhighway 
To elucidate the properties of your protein, let one of 

the ImmobilonT" transfer membranes pull out the maximum 
information possible. 

Millipore has developed unique lmmobilon matrices- 
each optimized for different biomolecule studies. 

Immobilon-P is the ideal PVDF matrix for general 
western blotting and immunodetection, delivering stronger 
bands and better signal-to-noise than traditional nitrocellulose. 
The broad compatibility of PVDF makes it particularly well 
suited for amino acid analysis. 

Immobilon-PsQ is a specialized PVDF membrane that 
binds three-to-five times more protein than conventional 
PVDF. The capture of peptides or low-abundance proteins 

with nearly 100% efficiency makes this the membrane of 

choice for high-yield sequencing. 
For peptide mapping of N-terminally blocked 

proteins, there's no better choice than Immobilon-CD. Its 
cationically-charged PVDF surface permits reversible sample 
immobilization, allowing protein bands to be eluted from 
the membrane after transfer for sequencing. 

Don't let vital information slip through your fingers. 
Take the high road-and find out what you've been missing. 

For a free sample of the lmmobilon membrane of your choice 
and key references, in the US and Canada call 1-800- 
MILLIPORE ext. 8202. Japan, fax to (03) 3474-9141. 
Europe (fax to our Paris headquarters), +33.1.30.12.71.83. 

MILLIPORE Internet lab Catalogue: access URL menu, type:http://www.millipore.com s IWdM~llipxeCwpxation 

Circle No. 40 on Readers' Service Card 



Until now, when you wanted the finest resolution of PCR* products and small DNA fragments (less than 800 bp), 
you probably made a polyacrylamide gel. Preparing that gel, however, was tedious and time-consuming. 

But now there's something better. It's a new kind of agarose that not only 
offers speed and convenience, but also has twice the resolution capabilities of 

- any other agarose. It's new Metaphor" agarose from FMC. 
In fact, as you can see from the above results, MetaPhor agarose gives you resolution so fine (down to a 

4 bp difference) that it rivals polyacrylamide. And we think that makes it a clear winner. 

Just dissolve MetaPhor agarose in lX TBE buffer, cast and chill the gel in your submarine chamber, load 
your samples, and go. It's as easy as.that. 

So take the MetaPhor challenge, and see how our new MetaPhor agarose performs. When you do, you'll 
understand why scientists who want the best go straight to the source. To learn more, or to place your order, 
call us today at 800-341-1574. 

Go straight to the source. 

For Research Use Only. Not for use in diagnostic procedures. 
+Me and Metaphor are trademarks of FMC Corporation. U.S. Patent No. 5,143,646; applications in other counhies. 01993 FMC Corporation. 

FMC BioPrcducts, 191 Thomaston Slreet, Rockland, ME 04841. Customer Service: 800-341-1574Technical Service: 800-521-0390 FAX (207) 594-3491 
FMC BioPrcducts Europe, Risingevej 1, DK-2665 Vallensbaek Strand, Denmark. Tel.: 45-43-73-11-22 FAX 45-4573-56-92 

*?he PCRprocess is covered by U.S. patents owned by Hoffmann-LaRoche, Inc. 
Circle No. 34 on Readers' Service Card 



Image Acquisition 
and Analysis 

VISTA is a system for fully auto- 
mated time lapse digital image 
acquisition and quantitative im- 
age processing for the life sci- 
ences. It enables acquisition of 
high resolution digital images 
from monochrome or color cam- 
eras, at resolutions up to 768 by 
576 pixels, with image operation 
up to 1024 by 1024 pixels using 
advanced monochrome camera 
technology. It is supplied as a 
complete integrated system with 
image acquisition hardware and 
.software, low light level camera, 
advanced graphics interface and 
display technology, and com- 
puter. It offers an interface to all 
conventional light and fluores- 
cence microscopes, acquisition of 
brightfield and ultra-low light 
level fluorescence images from 
living cells, image capture rates 
compatible with most biological 
applications, on-chip camera in- 
tegration to optimize images ac- 
quired at low light levels, and 
more. Life Science Resources. 
Circle 140. 

Benchtop Darkroom 
The UV-70 Benchtop Darkroom 
is designed to be used as a conve- 
nient compact laboratory dark- 
room. The cabinet permits gel 

viewing right at the laboratory 
bench by simply placing the unit 
over any standard transillumi- 
nator. An optional bellows at- 
tachment connects directly to a 
camera for photography, elimi- 
nating the need to take gels to a 

separate darkroom. The cabinet 
makes use of a special viewing fil- 
ter that absorbs ultraviolet energy 
and eliminates blue haze for safe, 
fatigue-free viewing. A large mag- 
netically held access curtain al- 
lows easy access. Ultra-Lum. 
Circle 141. 

Electrophoresis System 
The Cool Gel Electrophoresis Sys- 
tem allows the user to control, 
measure, and report temperature 
as a routine part of mini-gel exper- 
iments. By controlling tempera- 
ture the system improves sep- 
aration times while providing res- 
olution normally available only on 
sequencing size gels. The system 
is especially applicable to DNA 
analvses and to   rote in recoveries 
from gels where the temperature 
history of the sample can be cru- 
cial. BioTherm. Circle 142. 

Subtracted cDNA 
Production 

The Subtractor Kit is a simple 
method for the enrichment of dif- 
ferentially expressed genes. The 
three-day procedure makes use of 
the technique of subtractive hy- 
bridization to remove common 
messages from a differentially ex- 
pressed pool of complementary 
DNA (cDNA). The subtracted 
cDNA produced with this kit can 
be used as a probe to screen a 
cDNA library or can be ampli- 
fied and cloned to produce "hard 
copies" of enriched genes. 
Invitmgen. Circle 143. 

Protein Sequencer 
State-of-the-art automation, so- 
phisticated programmability and 
control by the Macintosh 
Quadra, and an open architecture 
that allows for future upgrades are 

all available in the Procise Pro- 
tein Sequencing System. This sys- 
tem offers the versatilitv of either 
gas or pulsed-liquid chemistries, 
multiple cartridge configurations, 
and extra bottles to accommodate 
future chemistry advances. The 
system offers sequential sequenc- 
ing with up to four reaction car- 
tridges, each of which can be in- 
dependently programmed to run 
gas phase while another cartridge 
can be programmed for pulsed- 
liquid chemistry. Multiple sam- 
ples can be loaded for overnight 
and weekend runs. Perkin- 
Elmer. Circle 144. 

Purification System 
The eggs of immunized chickens 
are an economical and abundant 
source of polyclonal antibody that 
offers advantages over traditional 
methods of producing antibodies 
in mammals. The EGGstract IgY 
Purification System provides a 
rapid and easy method for the iso- 
lation of immunglobulin (Ig) Y, 
the chicken IgG homolog, from 
egg yolks. The protocol and re- 
agents supplied allow recovery of 
55 to 80 mg of 75 to 90% pure 
IgY per egg yolk in about 1 hour. 
The purified IgY can be used in 
standard immunological assays. 
Promega. Circle 145. 

Multi-Channel 
Syringe Pipette 

The Multi-Channel Syringe Pi- 
pette is a multiple loading device 
that incorporates a syringe and 
needle design for maximum ac- 
curacy and optimization when 
loading sequencing samples. It si- 
multaneously transfers 1,8, or 12 
samples from a 96-microwell plate 
directly to either a polyacryla- 
mide sequencing gel, to another 
microwell -plate for duplicate 
analysis, or to a nylon membrane 

Newly offered instrumentation, apparatus, and laboratory materials of interest to 
researchers in all disciplines in academic, industrial, and govemment organizations are 
featured in this space. Emphasis is given to purpose, chief characteristics, and avail- 
ability of products and materials. Endorsement by Science or AAAS is not implied. 
Additional information mav be obtained from the manufacturers or suoDliers named bv 
circling the appropriate nimber on the Readers' Service Card and placing it in a maif- 
box. Postage is free. 
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for visualization. The novel de- 
sign provides the narrow diameter 
and tip length needed to fit be- 
tween gel plates. Each syringe dis- 
penses between 0.2 and 10 ml per 
well with better than 99% vol- 
ume accuracy. Owl Scientific. 
Circle 146. 

Literature 
Gilson Automated Systems for 
HPLC and LC is a 12-page publi- 
cation on a line of systems for a 
wide range of high-pressure liq- 
uid chromatography (HPLC) ap- 
plications. System capabilities 
include pump-control or com- 
puter-control, isocratic or gradi- 
ent elution, manual or automatic 
injection, biocompatibility, and 
automated sample preparation 
options. Gilson Medical Elec- 
tronics. Circle 147. 

Software for Science is a 96-page 
listing of more than 1200 scien- 
tific and technical software tools 
for DOS, Windows, Macintosh, 
and UNIX workstations, includ- 
ing more than 200 new products. 
SciTech International. Circle 
148. 

Filtron Facts is an eight-page 
newsletter containing technical 
and applications information for 
ultrafiltration membrane users. A 
recent issue focuses on the integ- 
rity testing of tangential flow de- 
vices and cassettes. Integrity test- 
ing is a trouble-shooting tool for 
determining the cause of leakage 
in tangential flow systems, and 
the newsletter includes an easy- 
to-follow procedure. Filtron 
Technology. Circle 149. 

Capillary Electrophoresis (HPCE) 
Columns describes a line of col- 
umns for this technique for the 
separation of a wide variety of 
biomolecules and pharmaceuti- 
cals. Phenomenex. Circle 150. 
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Imagine your discoveries becoming 

a part of everyday life, in every 

home, in every part of the world. 
Unilever. The name may not be 

familiar. But the impact of our research 
is strongly felt around the world. 

Consider widely popular interna- 
tional products such as Wisk deter- 
gents and Dove soap, Vaseline and 
Pond's, and Elizabeth Arden 
Ceramide Capsules, and you'll begin 
to get an idea of who we are. But 
that's only part of the picture. 

Unilever is one of the world's 
largest consumer products compa- 
nies. Comprised of over 500 individual 
companies, including major U.S. 
names like Chesebrough-Pond's, 
Lipton, Elizabeth Arden, Calvin Klein, 
and Lever Brothers, to name just a 
few, we claim hundreds of popular 
brand names that are responsible for 
thousands of products. These distin- 
guished products are what we have to 

offer the world. What we have to offer 
scientific professionals is equally 
as impressive. 

With the resources of this global 
giant behind us (including a $750 mil- 
lion research budget), our research 
centers are maintained at stateof-the 
art levels of technology. These cen- 
ters are linked by sophisticated 
telecommunications and computer 
networks, thereby creating a truly col- 
laborative environment for our 3800+ 
dedicated scientific professionals. 
Bringing their talents from a variety of 
scientific areas - chemistry, biochem- 
istry, biology, biophysics, colloid and 
surface science, clinical and consumer 
research, pharmacology, measure- 
ment science and more - these multi- 
disciplinary teams share information, 
technologies and insights as they 

meet the challenges of exciting short 
and long term projects. 

Naturally, Unilever offers the 
salaries, comprehensive benefits and 
advancement opportunities you'd ex- 
pect from a global leader. If you can 
see yourself having an impact on the 
way the world lives, we'd like to see 
you. Send your resume to: James R. 
Conti, Unilever Research U.S., 45 
River Road, Edgewater, NJ 07020. 
Equal Opportunity Employer. 

Unilever 
Unilever Research U.S. 
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Eqplorh l t ~ d a t ~ ~ Q  s exapnisite orderO Nature's seemingly bewildering diversity, once examined, rev& an 

exquisite economy of design and mechanism. Exploring this systematic maze of intrigue and 

decoding the underlying order requires the fbcused attention of hlgly intelligent and motivated 

scientists in an environment rich in the sophisticated technologies of a global corporation. 

An environment where a passionate spirit 

of challenge thrives on mutual support 

and professional integrity. 

This is the environment of 

SmithKline Beecham Pharmaceuticals 

Research and Development Our history 

has been marked by pioneer discoveries 

including the phenothiazine tran- 

quilizers, the H2-receptor antagonists 

for gastrointestinal diseases, the 

identification of the 6-APA nudeus for 

b e t a - h  antibiotics, the creation of the 

semi-synthetic penicillins, the 

first successful development of the 

B-lactamase inhibitors to circumvent 

bacterii resistance and the development 

of the world's first commercially available, 

genetically-engineered human vaccine 

against hepatitis B. These accomplishments have been recogwed by the award of a Nobel 

Prize and fourteen Queen's Awards in the U.K. since 1966. 

We look to the hture with great optimism and the opportunity to explore the yet 

unrevealed panorama of nature's challenge and the quest for superior therapeutics. If you feel 

strongly about pursuing your career in a progressive environment, please send your resume 

to: SmithKline Beecham Pharmaceuticals, Research & Development, Dept. S9123, 

P.O. Box 401, Conshohocken, PA 19428. An Equal Opportunity Employer, MIFIDN. 

Smrth Kl~ne Beecham 
Pharmaceuticals 

C u e d  the nahd lhik. 



For those who want to 
I 

1 I-VORE I v- rl 
out of their careers 

If you're ready to do more with your BS or MS in the sciences, you'll want to look into Johnson & Johnson. Our 
goal has always been to provide our employees with the opportunities they need to achieve their personal career 
objectives. This commitment is evidenced today through a variety of programs - including in-house training, 
tuition assistance and job posting -that help our people continually learn more and get more out of their careers. 

Opportunities are often available at locations throughout the country for individuals with BS/MS degrees, and typ- 
ically include: 

LbrietantSciwntkts Associate S c h t k b  OA Associites 
Requires 0-2 years' experience in Positions require 0-3 years of lab You should have 0-3 years' experi- 
a microbiology setting, pharma- experience and a BSIBA in ence in the pharmaceutical indus- 
ceutical QA experience and a Chemistry with the ability to ana- try, a working knowledge of 
BABS in Microbiology. lyze pharmaceutical products and GLPIGhlP, and a BS in Chemistry 

raw materials, assist in developing to qualify for these positions. 
Research hsktank and improving assay methods, and GCMPLC experience desired. 
Requires a BSIMS in Biology and perfom stability studies. 
0-5 years of experience with a MedDcalwrhrS 
background in pharmacology, cell m l a t ~  Affdlr A minimum of 3-5 years' experi- 
biology and protein biochemistry. These positions require 2-5 years ence in pharmaceutical R&D, 
Also requires experience conduct- of regulatory affairs experience. including experience in the prepa- 
ing in vivo and in vitro experi- A background in IDEPMA or ration and review of clinical docu- 
ments and the ability to prepare IND/NDAIANDA is preferred. ments for regulatory submission, 
enzymes, and develop and main- Experience in cardiovascular inter- and a BS in the biological sciences 
tain biochemical assays. ventional or diagnostic divices are required for these positions. 

is desired 

In addition to an excellent compensation and benefits package, Johnson & Johnson offers a LIVE FOR LIFE 
Wellness Program with on-site fitness centers, smoke-ffee workplaces in campus-like settings, and programs that 
can help you balance your work life with your family life. To apply for these or future opportunities with the 
Johnson & Johnson family of companies, send your resume suitable for scanning into our state-of-the-art data- 
base (i.e, cleaniclear, no graphics, and preferably unfolded) to; Dept. 65, Johnson & Johnson Recruiting, 
Employment Management Center, PO. Box 16597, New Brunswick, NJ 08906-6597. We are an equal opportuni- 
ty employer and support diversity in the work place. 
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Gen-Probe is changing the way medicine is practiced As one of the few emerging biotech companies that is 
through the continual evolution of genetic probe-based profitable and has proven RID, manufacturing, market- 
technology. Today, we are the acknowledged leader in ing and sales skills, Gen-Probe will continue to grow and 
DNA probe diagnostics, with more FDA-cleared DNA prosper based on our sound technology, our philosophy 
probe products than any other company. of innovation and our ability to improve existing products 

while developing new ones. 
At Gen-Probe, improving technology is a non-stop pursuit. 
We to build 'POn Our leadership position If you'R for the ideal solution to your profes- 
"ring 0" P'"'"' and P'P""~'Y Whno'a~i' '0 '''opt sional puauits, we invite you to learn more about our 
manufaaure and market new pnducts while makng opportunities. (all our Jobline at (619) 
existing tests faster, more sensitive and easier to use. 6225666, or send your resume to 988,, Conpus Point 

Our search for skilled professionals is also an ongoing Drive, Dept. 374, Son Diego, CA 92121. We are an 

process. We continuously seek talented individuals to equal opportunity employer. 

join our Son Diego facilities and be a part of exciting 
diagnostic and therapeutic breakthroughs. Opportunities 
are available in the following areas: 

Diagnostic R&D 
Therapeutic R&D 
Quality Assurance 
Regulatory Affairs 



New NIH 
Tenure-Track Pathway. 
Positions Equivalent To Assistant Professor. 

A new tenure-track pathway has been created within the intra- 
mural program of the National Institutes of Health to provide an 
opportunity for outstanding candidates completing postdoctoral 
training to establish themselves as independent'investigators. Suc- 
cessful applicants for tenure-track positions will be provided with a 
long-term commitment of salary, personnel and other research 
resources needed to conduct an independent research program. The 
following positions are available at a level equivalent to that of an 
Assistant Professor: 

Biochemistry of Membrane Transporters 
Michael M. Gottesman, MD 

Position available to develop an independent research program 
on the biochemistry of energy-dependent plasma membrane trans- 
port systems to complement on-going research on drug qansporters. 
Resources include laboratory space, shared facilities, and a budget to 
support two postdoctoral fellows. PhD or MD degree and a mini- 
mum of three years experience in purification and analysis of mem- 
brane transporters required. Laboratory of Cell Biology (OE-54), 
NCI, Building 37, Room 1B22,37 CONVENT DRMSC 4255, 
BETHESDA MD 20892-4255. 

Cell Biochemistry and Biology 
John A. Hanover, PhD 

Position available to develop an independent research program 
to complement ongoing projects dealing with nuclear transport, 
signal transduction, and intracellular trafficking of proteins and 
lipids. Candidates should have experience in biochemistry, cell 
biology, and molecular biology. A fully instrumented light and elec- 
tron microscopy facility exists in the laboratory which will be-avail- 
able to the tenure-track scientist. Laboratory of Cell.Biochemistry 
and Biology (OE-54), NIDDK, Building 8, Room 402,8 CENTER 
DRMSC 1800, BETHESDA MD 20892-1800. 

Cell and Developmental Biology 
Robert T. Simpson, MD, PhD 

Talented scientist sought to complement strong programs in 
developmental and cell biology. Research currently encompasses 
chromatin structure and gene regulation in Saccharornyces (R.T. 
Simpson), hormonal control of adipocyte metabolism (C. Londos), 
preimplantation embryogenesis in mice (j'. Dean), CAMP control of 
gene expression during development of Dictyosteliurn (A. Kimmel), 
protein folding (R.W. Hartley) and control of embryonic globin 
expression (A. Dean). Within this eclectic group of experimental 
systems,,exists a common thread of interest in gene regulation. 
Laboratory of Cellular and Developmental Biology (OE-54), 
NIDDK, Building 6, Room B1-26,6 CENTER DR MSC 27 15, 
BETHESDA MD 20892-27 15. 

Kidney Diseases 
James E. Balow, MD 

Position available to develop an independent research program 
in progressive kidney diseases. Candidates must have an MD degree 
and be qualified as a clinical nephrologist. Expertise in current 
methods in molecular biology/pathology, as well as in design and 
execution of clinical studies is required. In addition to appropriate 

laboratory space and equipment, support by up to two postdoctoral 
fellows and a technician will be provided. Candidates will be evalu- 
ated for tenure within a period not to exceed six years. Kidney Dis- 
eases Section (OE-54), NIDDK, Building 10, Room 9N222,lO 
CENTER DRMSC 1818, BETHESDA MD 20892-1818. 

Neurobiology 
Edward H. Oldfield, MD 

Position available to conduct research on'new biological ap- 
proaches to the treatment of Parkinson's disease and other CNS 
disorders using animal models. Candidate must have a PhD and/or 
MD with previous postdoctoral experience in neurobiology, molecu- 
lar biology, advanced histologic techniques, quantitative autoradiog- 
raphy, cell culture and high pressure liquid chromotography, Candi- 
date will direct the daily activities of a busy laboratory and work as 
part of a multidisciplinary team studying disease processes affecting 
the CNS and the basic neurobiology of neural recovery and repair. 
Surgical Neurology Branch (OE-54), NINDS, Building 10, Room 
5D37,lO CENTERDRMSC 1414, BETHESDA MD 20892-1414. 

NeurobiologylExperimental Gene Therapy 
Edward H. Oldfield, MD 

Position available to conduct research on the applications of 
gene therapy for the treatment of CNS tumors and other neurologi- 
cal disorders. Candidate must have a PhD and/or MD with previous 
postdoctoral experience in molecular biology and histology. A strong 
background or interest in neurobiology, animal models for disease, 
and the development of in vivo therapies required. Duties include 
directing the daily activities of a busy laboratory. Surgical Neurology 
Branch (OE-54), NINDS, Building 10, Room 5D37,lO CENTER 
DRMSC 1414, BETHESDA MD 20892-1414. 

Signal Transduction 
Allen M. Spiegel, MD 

An opportunity is available to develop an independent, first- 
rate research program that complements ongoing research on the 
structure and function of G proteins and G protein-coupled recep- 
tors. Individuals of the highest caliber with a research interest in 
signal transduction, preferably related to G proteins, and with sub- 
stantial experience in biochemistry and molecular biology should 
apply. Metabolic Diseases Branch (OE-54), NIDDK, Building 10, 
Room 9N222,lO CENTER DR MSC 18 18, BETHESDA MD 
20892-1818. 

To Apply 
Please send a cover letter, curriculum vitae, bibliography, and a 

two-page statement including research interests and career goals to 
the address listed with each position. In addition, please arrange to 
have letters of reference sent from three scientists who can pro- 
vide an evaluation of your qualifications. If you have 
additional questions about the intramural program, +'L IN'/"/ 

please contact D r  Michael Fordis, Director, Office g(6\$ 
of Education, Building 10, Room 1 C 129, 10 CEN- 
TERDRMSC 1158, BETHESDA MD 20892-1 158, O?HE,,L, 301-496-2427, Fax 301-402-0483. 

The NIH is an Equal Opportunity Employer 



I BSlMS Opportunities 

Picture a boy of six. A boy whose life takes on dramatic 
improvement. A boy whose diabetes is now easily managed 

through an oral drug taken only once a day. Now picture 
someone else, Imagine a life that's been extended. Or 
saved. Or a life that, thanks to new medication, no longer 
includes chronic pain or the need for invasive surgery. 

At Pfizer's Central Research Division we picture all the 
above. 

Our work is to provide new and better pharmaceutical 
answers to real-life needs. At magnificent state-of-the-art 

laboratories in seaside Connecticut, our multidisciplinary 
research teams focus on developing unique drug therapies to 
treat: inflammatory diseases, such asarthritis cardiovascular 
diseases . infectious diseases such as AIDS central nervous 

system disorders . diabetes cancer and parasitic and 
infectious diseases in livestock and poultry. 

At P-ke?, 
we dvaw 
-'wm vea l  liLe. 

Join our Fortune 100 company. We seek highly moti- 
vated individuals with a BS or MS in: 

. Analytical Chemistry . Molecular Biology 

Animal Science Organic Chemistry 

Bioanalytical Chemistry Pathobiology . Biochemistry . Peptide Chemistry 
Biological Sciences . Pharmacokinetics 
Drug Metabolism Pharmacy 
Electrophysiology Protein Chemistry 
Microbiology Statistics 

In addition, we have an opportunity available for an 
Animal Care SupervisoriArea Leader. 

As well as experiencing interaction with one of the world's 
finest corporate scientific communities, you will enjoy the many 
cultural, recreational and educational advantages easily acces- 
sible to our southeast Connecticut location. Relocation assis- 
tance is available. Please send detailed resume to: Employee 
Resources, Pfizer Inc, Central Research Division, Eastern 
Point Road, Groton, CT 06340. An equal opportunity employer. 

Central Research 



Howard Hughes Medical Institute 

Fellowships for Biological and 
Biomedical Sciences 
The Howard Hughes Medical Institute announces the 1995 competitions for fellow- 
ship programs that support training in fundamental biological and biomedical 
research. Awards, based on international competitions, focus on research directed to 
understanding basic biological processes and disease mechanisms. Fellowships may 
be held at academic or nonprofit research institutions. 

Predoctoral Fellowships in Biological Sciences 
Up to five years of support for full-time graduate study toward a Ph.D. degree in bio- 
statistics, cell biology and regulation, epidemiology, genetics, immunology, neuro- 
science, or structural biology. Applicants must not have completed the first year of 
postbaccalaureate graduate study in biology. Application deadline: early November. 

Postdoctoral Research Fellowships for Physicians 
Three years of support for training in fundamental research subsequent to at least two 
years of postgraduate clinical training and no more than two years of postdoctoral 
research training. Application deadline: early January. 

Research Training Fellowships for Medical Students 
An opportunity for medical students in the United States to explore a burgeoning 
interest in fundamental research. Support is awarded for one year of full-time funda- 
mental research in a laboratory at the student's medical school or another institution 
(except NIH in Bethesda, -Maryland). Application deadline: early December. 

Research Scholars at the National Institutes of Health 
Under this joint HHMI-NIH program, medical students in the United States spend an 
intensive year in research in the intramural program at NIH in Bethesda, Maryland. 
Residence is provided at the Cloister on the NIH campus. Application deadline: early 
January. 

1995 Program Announcements and Applications 
For Predoctoral Fellowships: 
Hughes Fellowship Program 
The Fellowship Office 
National Research Council 
2101 Constitution Avenue 
Washington, DC 20418 
United States of America 
Telephone: (202) 334-2872 
Fax: (202) 334-3419 
E-mail: infofell@nas.edu 

For Other Programs: 
Howard Hughes Medical Institute 
Office of Grants and Special Programs 
Department AL95 
4000 Jones Bridge Road 
Chevy Chase MD 208156789 
United States of America 
Telephone: (301) 2158889 
Fax: (301) 2158888 
Internet: fellows@hhmi.org 

The Howard Hughes Medical Institute, an Equal Opportunity Employer, welcomes applications 
from all qualitled candidates and encourages women and members of minority groups to apply. 
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Since opening our 
doors back in 1980, @ &O' 
Genetics lnstitute has discov- 
ere0 a prodigious number of 
novel regulatory proteins. To date, 

edtbe bee 
n'ne of these have advanced to human clini- 
cal evaluation or commercialization. Fueling the pipeline, are R&D programs address- 
ing blooo cell growth and oifferentiation, coagulation, tissue growth and repair and 
immune mooulation among others. 

Our success as the laraest biotechnoloav emplover in Massachusetts is greatly fueled 
by our collaborative wirk environment &ven by "slues and focused on the future. It 
attracts and inspires some of the brightest people whose ideas establish us as a leader. 

Few biotech companies have been able to sustain growth, financial strength and a 
steadv flow of scientific breakthrouclhs. Genetics lnstitute has combined top talent, 
a worid-class manufacturing facility:a solid financial profile and the most sophisticat- 
ed resources to make the prospects for continued innovation unprecedented. 

So when you consider why you chose the sciences, consider the company pnsi- 
tioned to make an impact - Genetics Institute. 

As we continue improving existing products and developing new ones, we h 
opportunities in the fol owing areas: 

Discovery Research 
Preclinical Research 
Small Molecule Drug Discovery 
Clinical Development 

I Please respond to: lob Code: 94-923SCI. 

,--. 

ave 

MOLECULAR BIOLOGY & GENE EXPRESSION 1 
Please send or fax resume, indicating Senior ScientistILab Head 
appropriate lob to: Resources Senior Scientist to head the Mammalian Cell Expression group and to direct the 

group's ongoing research program into improved systems for the expression of 
Department, Genetics Institute, Inc., recombinant genes in CHO cells. In addition, this individual will direct studies in the 
87 Cambridgepark Drive, Cambridge, MA development of immortal cell lines from primary tissues for use in the identification 
02140. Fax: (617) 876-8847. and functional analysis of novel therapeutic proteins. 

I ~~~~~i~~ institute competitive salaries A PhD with at least 5 years of experience is required, with a strong background in mam- 
malian cell biology and a good understanding of mammalian cell expression technology. and including comprehensive health Some supervisory experience would be an advantage. lob Code: 9QC641-SCI. 

care, dental and life insurance, three weeks' I 
I paid vacation, 401(k) stock purchase plan, 

relocation assistance, tuition assistance, PRECLlNlCAL RESEARCH 
and an on-site exercise facility. Genetics Staff Scientist 
Institute is dedicated to building strength Investigate immunologic activities of an exciting cytokine: 11-12 The ideal candidate 1 through diversity. will have a PhD with 3-5 years' experience in cellular immunology, including emphasis 

on T cell function and activation. Experience with molecular biology techniques would j i  
also be desirable. The candidate should be team oriented, but able to independently 
direct a research program. lob Code: 944559-SCI. I/ 

k 

G E N E T I C S  INSTITUTEm 

Harnessing the Body 5- Power to  Heap 



H U M A N  G E N E T I C S  
T R A N S L A T I N G  K N O W L E D G E  I N T O  T H E R A P I E S  

M e r c a t o r  Gene t ics  is  a n  e m e r g i n g  b iopharmaceu t ica l  c o m p a n y  l e a d i n g  t h e  c o m m e r c i a l i z a t i o n  of recent  a d v a n c e s  

i n  h u m a n  genet ics .  T h e  c o m p a n y  i s  p i o n e e r i n g  t h e  d i scovery  of n e w  h u m a n  t h e r a p e u t i c  a n d  d iagnos t i c  produc t s  

for  c o m m o n  diseases based u p o n  t h e  f u n d a m e n t a l  role t h a t  specific genes p l a y  i n  these serious diseases. 

S E N I O R  

S C I E N T I S T S  

Positions are available for 

established scientists who 

can assume responsibility 

for the management and 

completion of high profile 

projects. Qualified candi- 

dates will possess a Ph.D. 

or M.D. and have a 

strong record in human 

molecular genetics and 

related areas of research . 
A minimum of four years 

of supervisory experience 

following a Post 

Doctorate is required. 

(JOB# 5-0923-55) 

S C I E N T I S T S  

Positions are available for 

scientist with a Ph.D. and 

Post Doctoral experience 

in human molecular 

genetics, molecular biolo- 

gy, cell biology or related 

research. Mercator has 

established a dynamic 

group of scientists and is 

looking for creative indi- 

viduals to make signifi- 

cant contributions to our 

team. 

(JOB# 5-0923-5) 

Positions are also available 

for Post Doctorates with 

molecular biology, cell 

biology, human genetics or 

related experience. 

(JOB # 5-0923-PD) 

R E S E A R C H  

A S S O C I A T E S  

Positions are available 

for experienced research 

personnel. Backgrounds 

should include B S N S  

in Human Genetics, 

Molecular Biology, Cell 

Biology or related fields. 

Qualified candidates will 

have at least two years lab 

experience and should be- 

well versed in several of 

the following disciplines: 

cloning, library constmc- 

tion and screening, 

Southern hybridization, 

tissue culture, PCR, and 

DNA sequencing. 

Specific experience with 

automated sequencers and 

UNIX highly desirable. 

(JOB # 5-0923-RA) 

B I O I N F O R M A T I C S  

Scientist/Mathematician 

A position exists for an 

experienced scientist/ 

mathematician with a 

Ph.D. in mathematics to 

provide computational 

solutions associated with 

human genetic analysis. 

You will develop algo- 

rithms for DNA sequence 

analysis, gene prediction 

and statistical disequilib- 

rium calculations. 

Experience in UNIX, 

human genetic analysis 

and demonstrated pro- 

gramming skills required. 

(JOB# 5-0923-85) 

In addition to an exciting and challenging research environment, Mercator oflers competitive salaries and benefits, employee stoc.4 option plan, and 
an attractive Sun Francisco Bay Area location. For consid&ation, please send resume with cover letter to: Mercator Genetics, Inc. Human Resources 
Department -Job#, 4040 CampbeNAve., Menlo P&R, C4 94025. Mercator Genetics is an Equal Opportunity Employer. 

M E R C A T O R  G E N E T I C S  ' " =  
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AMERICAN ASSOCIATION FOR CANCER RESEARCH 
86th Annual Meeting 

Donald S. Coffey, Program Chairperson 
Metro Toronto Convention Centre, Toronto, Ontario, Canada 

March 18-22, 1995 

Titles of Major Sessions 
(Confirmed Chairpersons in Parentheses) 

PLENARY SESSION METHODS WORKSHOPS 
An Integrated View of the Cancer Cell (Donald S. Coffey) General, In Situ, and Quantitative PCR (including 

SYMPOSIA Differential Display) 
Gene Targeting: Transgenics and Knockouts 

The Cell Cycle and Tumor Suppressor Genes (Thea D. 
Tlsty) CONTROVERSY SESSIONS 

DNA Damage and Repair (Philip C. Hanawalt) Are Estrogens Implicated in Breast Cancer? 
Natural Products in ~hemo~revent ion  (Michael B. Sporn) Is Mammography Before Age 50 Beneficial? 
Ribozymes and Antisense Oligonucleotides and the What Are the Limits and Benefits of the PSA Assay? 

Alteration of Gene Expression (Kevin J. Scanlon) Breast Cancer Prevention: What Will We Advise Women 
Genetic Susceptibility to Cancer (Kenneth W. Kinzler) with BRCAl? 
Environmental Carcinogens and Their Impact (Kenneth What Are the Risks of Electromagnetic Fields in Causing 

Olden) Cancer? 
Cell Surface Glycosylation Defining Malignancy (Sen-itiroh Is Bone Marrow Transplantation Indicated for Breast 

Hakomori) Cancer? 
Peripheral Stem Cells and High-Dose Chemotherapy 
Apoptosis (Alan R. Eastman) 

MEET-THE-EXPERT SUNRISE SESSIONS 
New Developments in Clinical Pharmacology (Merrill J .  

Biology of Radiation Oncology (H. Rodney Withers and 
Egorin) 

additional chairperson to be announced) Site-specific Gene Expression in Transgenic Animals 
Biomarkers of Carcinogenesis (David Sidransky) 

(Norman Greenberg) 
Transcription Factors and Carcinogenesis (Frank J. 

Organ-specific Carcinogenesis (Cheryl Lyn Walker) 
Rauscher) Modeling and Analyzing Clinical Trials (Steven Piantadosi) 

Gene Therapy in Cancer Clinical Trials Multivariate Determinants of Radiocurability 
Telomeres and Telomerases (Carol W. Greider and Jerry W. Multidrug Resistance (Victor Ling) 

S h a ~ )  Cytokines, Vaccines, and Gene Therapy (Jonathan W. 
Extracellular Matrix, Gene Expression, and C,ell Signalling 

Simons) 
(Hynda K. Kleinman) Tyrosine Kinases and Phosphatases 

Mechanistic Basis for Ethnic Differences in Cancer Risk Prostate Cancer (John T. Isaacs) 
Signal Transduction and Gene Control and Development Lung Cancer 

(James E. Darnell) Colon Cancer 
Angiogenesis (Judah Folkman and Adrian L. Harris) Pediatric Malignancies (Joseph V. Simone) 
Genes, Development, and Cancer (Eric N. Olson) Hematological Malignancies 
Growth Factors, Their Receptors, and Differentiation Stem Cell Transplantation (Elizabeth J. Shpall) 

(Angie Rizzino) Epidemiology and Cancer Prevention (Elizabeth W. 
New Strategies and Targets for Chemotherapy (Joseph R. Newcomb) 

Bertino and Eddie Reed) Is a Mutagenic Event Involved in Initiation? (Ann R. 
Genetic Approaches to Invasion and Metastasis (Robert S. Kennedy) 

Kerbel and Patricia S. Steeg) Glutathione S-Transferase 
Immunotherapy: Tumor Vaccines (David A. Berd) Farnesyl Transferase as a Target for Therapy (Alexander 
Graft versus Tumor Effects W. Wood) 
Dietary Intervention in Hormonal Carcinogenesis (Diane F. Liver Etiology and Prevention (John D. Groopman) 

Birt and Love11 A. Jones) Biochemical Determinants of Carcinogenesis (Allan B. 
The Role of Stromal-Epithelial Interactions in Growth and 

Neoplasia (Leland W. K. Chung) Okey) 

Cancer Prevention and Intermediate Biomarkers (Peter EDUCATIONAL WORKSHOPS 
Greenwald) To Be Announced 

Translational Research in Breast Cancer 
DNA Methylation (Peter A. Jones and Stephen B. Baylin) 

Abstract Deadline: October 14, 1994. Further Information: AACR Office Public Ledger Building Suite 816 
150 S. Independence Mall West Philadelphia, PA 19106-3483 TELEPHONE (215) 440-9300 FAX (215) 440-93 13 





Wadsworth Center 
Staff Scientist Positions 

le Wadsworth Center is the multidisciplinary basic research and public health laboratory of the New York 
 ate Department of Health. Its staff of over 800 includes 170 doctoral level scientists housed in modern 
research facilities located in Albany, New York. Core technical facilities in biochemistry, ultra structural 
analysis, immunology, molecular genetics (including transgenics) and information resources ensure state-of- 
the-art equipment and laboratory services. Qualified staff are eligible for faculty appointment in the School of 
Public Health, State University of New York. Applications are invited for tenure track positions at various levels. 

Molecular Epidemiology 
Areas of interest include biological markers of xenobiotic exposure, effect and susceptibility, e.g., proteidDNA 
adducts, oncogene activation/tumor suppressor gene activation, and somatic cell mutations. Investigators will 
participate in population-based studies to better define health risks associated with environmental exposures 
and will develop an independent research program. Dr. L. Kaminsky, Search Committee Chair. 

Immunology 
Applications are invited from investigators with active research in chemical modulation of the immune system. 
The orientation is on mechanisms by which drugs and toxicants alter health, with emphasis on cell and 
molecular biology of the immune system and interactions with reproductive and nervous systems. An 
independent research program and interaction with interdisciplinary groups are expected. Dr. D. Lawrence, 
" arch Committee Chair. 

~vironmental Microbiology 
n n  individual is sought to direct a laborarory ~nvesrigating molecular methods o r  luenrification or t.nv~runmerital 
microbes, physiology of cyanobacteria, biodegradation of xenobiotics, fermentation in anaerobic microbial 
ecosystems and structure-function relationships in microbial consortia. The candidate is expected to have a 
nationally recognized research program in contemporary environmental microbioloay. Dr. H. Taber, Search 
Committee Chair. 

Molecular Endocrinology and Neurobiology 
Research scientists are sought to investigate the molecular genetics of defects in metabolism or reproduction; 
also, to investigate fundamental problems of the nervous system, such as development, cell death and signalling 
mechanisms, using the approaches of molecular biology. Candidates are expected to implement independent 
research programs. Dr. David Martin, Search Committee Chair 

Developmental and Human Molecular Genetics 
Applications are invited from investigators concentrating in: developmental genetics of humans or model 
organisms, especially the genetic mechanism of developmental diseases; and human molecular genetics, 
chromosome and/or gene structure, or gene expression. Candidates are expected to  establish independent 
research programs. Dr. Lorraine Flaherty, Search Committee Chair. 

Clinical Genetics and Genetic Epidemiology 
Clinical geneticists are sought with expertise in cytogenetics and/or DNA analysis of human 
specimens t o  continue or  establish a new laboratory responsible for diagnostic reports 
and regulatory oversight of clinical genetic laboratories. Other  candidates are sought 
t o  set up a program in genetic epidemiology that will interface with the Newborn 

Screening Program, cytogenetics and DNA testing 
laboratories and researchers in human molecular genetics. 
Dr. AM Willey, Search Committee Chair. 

Applicants must have a doctoral degree and at least several years 
post-doctoral experience. A curriculum vitae with a description of 
career goals and the names of three references should be sent to the 
appropriate Search Committee Chair, Wadsworth Center, New 
York State Department of Health, PO Box 509, Albany, New York. 
12201-0509. Applications will be accepted through December 31, 
1994. The Wadsworth Center is an affirmative actionlequal oppor- 
tunity employer. Women and minorities are encouraged to apply. 



ax CENTERS FOR DISEASE CONTROL Occupational National Institut~ S a f ~ t y  for and Health 

AND PREVENTION 
Chief, Toxicology and Molecular Biology Research Branch. The National Institute for Occupational Safety and Health (NIOSH) within the Centers for Disease 
Control and Prevention (CDC), is s&g applications for the Chief of the Toxicology and Molecular Biology Research Branch VMBRB) within the newly created Health 
Effects Laboratory Division. The purpose of TMBRB is the developnent of new, innovative and molecular program which examine the toxic effects of workplace 
expomueslagents on human, animal and cellular systems. This includes the leadership of the following specialized areas: toxicology, including immunotoxicology, 
neuroto~cology, genetic and reproductive toxicology; microbiology, including bacteriology, mycology, parasitology, and virology; cellular and molecular biology; 
immunology; and animal and human biology. 

NIOSH is searching for a leader in the field of occupational safety and health who has the ability to dired a highly technical scientific research pmgram which develops 
strategies to identify, prevent, ameliorate, and control occupational diseases. This program has national and international effect in that it deals with occupational hazards 
found in virtually all facets of employment within the United States and abroad. The ability to interact with representatives of other Federal, state and local agencies, labox 
p u p s ,  private industry, foreign occupational health organizations, and academia is required. An MD/Ph.D. is desirable. CDCNOSH is an equal opportunity employer 
and offers a smokefree enviraunmt. Please sen2 resumes or requests for additional information regarding this position to the Morgantown Human Resources Office, 
NIOSH, 1095 Willowdale Road, Morgantown, West Virginia 26505. 

Chief, Exposure Assessment Branch. The National ~nstitute for Occupational Safety and Health (NIOSH) within the Centers for Disease Control and Prevention 
(CDC), is seeking applications for the Chief of the Exposure Assessment Branch (EAB) within the newly created Health Effects Laboratory Division. The purpose of EAB 
is to develop and establish new and innovative programs which examine the toxic effects of workplace airborne particulates and chemical, physical and biological agents 
and exposures. This position supervises a group of the following specialized areas: toxicology, microbiology, industrial hygiene, chemistry, etc. This program has national 
and international effect in that it deals with occupational hazards found in virtually all facets of employment within the United States and abmad. 

NIOSH is searching for a leader in the field of occupational safety and health who has the ability to direct a substantial segment of a highly technical scientific research 
pmgram which develops strategies to identify, prevent, ameliorate, and control occupational diseases. The ability to intenct with representatives of other Federal, state and 
local agencies, labor groups, private industry, foreign occupational health organizations, and academia is required. An MD/Ph.D. is desirable. CDCNOSH is an equal 
opportunity employer and offers a smokefree environment. Please send m m e s  or requests for additional information regarding this position to the Morgantown Human 
Resources Office, NIOSH, 1095 Willowdale Road, Morgantown, West Virginia 26505. 

Chief, Analytical Support Branch. The National Institute for Occupational Safety and Health (NIOSH) within the Cenkm for Disease Control and Prevention 
(CDC), is seeking applications for the Chief of the Analytical Support Branch (ASB) within the newly created Health Effects Laboratory Division. The purpose of ASB is 
to pmvide analytical services to all workplace and laboratory studies performed at NIOSH which are used by NIOSH research and service programs in the development of 
strategies to identify, prevent, and control workplace hazards and occupational disease. The position supervises a state-of-the-axt analytical laboratory staffed with a team 
of professionals of various specialties which provide a wide range of analytical services for NIOSH programs, such as: agiculture; biotechnology; construction; indoor air 
quality; infectious diseases, etc. NIOSH research and the resulting recommendations, which are predicated in pan upon the laboratory analysis conducted by this Branch, 
directly influence the h d t h  and well-being of workers a m d  the couny. 

NOSH is searching for a leader in the field of occupational safety and health who has the ability to plan, direct, and execute the analytical activities and services of the 
Branch and pmnde overall guidance to a staff of highly qtulified research personnel. The ability to interact with representatives of other Federal, state and local agencies, 
labor groups, private industry, and academia is required. An MD/Ph.D. is desirable. CDC/NIOSH is an equal opportunity employer and offers a smokefree environment. 
Please send resumes or requests for additional information regarding this position to the Morgantown Human Resources Office, National Institute for Occupational Safety 
and Health, 1095 Wiowdale Road, Morgantown, West Virginia 26505. 

Chief, Engineering and Control Technology Branch. The National Institute for Occupational Safety and Health (NIOSH) within the Centers for Disease Control 
and Prevention (CDC), is seeking applications for the Chief of the Engineering and Control Technology Branch (ECI'B) within the newly created Health Effects Laboratory 
Division. The purpose of EClB is to develop and establish engineering solutions for the control of occupational disease including the development of personal protective 
equipment, computerized workplace simulations, mathematical models, industrial fabrication and systems for preventinghninimidng worker exposure to hazardous 
chanical, biological, and physical agents. The position directs a substantial segment of a highly technical scientific research pmgram which develops strategies to identify, 
prevent, ameliorate, and control occupational diseases. 

NIOSH is searching for a leader in the field of occupational safety and health who has the ability to plan, direct, and execute the enginming activities and services of the 
Branch k d  pmvide overall guidance and direction for this program to a staff of highly qualified professional personnel. The ab i ty  to interact with representatives of other 
Federal, state and local agencies, labor groups, private industry, foreign occupational health organizations, and academia is required. An MD/Ph.D. is desirable. CDCI 
NIOSH is an eqbal opportunity employer and offers a smokefree environment. Please send resumes or q u e s t s  for additional information regarding this position to the 
Morgantown Human Resources Office, NIOSH, 1095 Willowdale Road, Morgantown, West Virginia 26505. 

Chief, Pathology and Physiology Research Branch. The National IIIstitute for Occupational Safety and Health (NIOSH), within the Centem for Disease Control 
and Prevention (CDC), is seeking applications for the Chief of the Pathology and Physiology Research Branch (F'PRB) within the newly created Health Effects Laboratory 
Division. The purpose of PPRB is to examine the effects of workplace exposures on human and animal body functions through the use of state-of-the-art research methods 
and approaches in a focused, applied and preventive multi-faceted laboratory program. The position supervises highly technical scientific research work in such areas as: 
cellular, molecular, organ and whole body pathology; whole body and cellular physiology; cell biology; imaging; microscopy; molecular probes, animal pathology and 
physiology, histology; cellular and organ structvdfunction; pharmacology. The work managed and personally performed by this position has substantial public health 
implications for workers both in the United States and abroad. 

NIOSH is searching for a leader in the field of occupational safety and health who has the ability to plan, direct, and execute the investigative activities and services of the 
Branch and pmvide ovaall guidance to a staff of highly qualified research personnel. The ability to interact with representatives of other Federal, state and local agencies, 
labor groups, private indusny, foreign occupational health organizations, and academia is required. An MD1Ph.D. is desirable. CDCNOSH is an equal oppo~tunity 
employer and offers a smokefree environment. Please send m m e s  or requests for additional infomation regarding this position to the Morgantown Human Resources 
Office, NIOSH, 1095 WiowdaleRoad, Morgantown, West Virginia, 26505. 



PRODUCT DEVELOPMENT DIVISION is currently seeking motivated and experiencedprofesswnals to join us in our 

Responsibilities involve: maintaining inventoryldatabase incorporating genetic data with pedigrees; participating in all facets of maize molecw 
lar genetics research program including fieldnab studies; collaborating with internallexternal peers to conduct and interpret genetic investig* 
tions; isolating genes by transposon tagging; mapping mutant loci using classical methods and molecular markers; writing reports/manuscripts; 
and supervising personnel. Requirements include Ph.D, in molecular genetics, molecular biology, biochemistry or related science area; or MS 
and 4 years directly related laboratorylfield experience in eukaryotic molecular genetics; or 6 years experience and a BS. Excellent interpersonal 
and cross-functional skills essential. (APPLICATION DEADLINE FOR THIS POSITION IS 11/1/94) 

Candidate will identify maize genes which play key roles in host-pathogen interactions using efficient transposon tagging tools and a recently 
developed reverse-genetics technology. Goals of the group include the isolation and characterization of disease resistance genes, the elucidation 
of signal transduction pathways that are activated by pathogens, and the identification of defense genes that are required for resistance. 
Requirements include a Ph.D. in plant pathology, molecular biology, or eukaryotic genetics and a willingness to work as part of a team corn 
posed of Pioneer researchers and collaborators from academic institutions. Good communications skills necessary including the ability to write- 
up results for publication in a timely manner. Initial appointment is for 2 years with a 3rd year upon approval. Position is available immediately. 
(APPLlCATlON DEADLINE 1s 11/1/94) 

biologists toward the goal of obtaining optimal expression of genes in transgenic seeds. EDUCATIONEXPERIENCE: Ph.D. or equivalent 
experience in molecular biology or biochemistry plus 3 or more years relevant research experience. Only candidates with experience in gene 
isolation and protein biochemistry will be considered. Research experience in the following areas is desirable: plant molecular biology, seed 

ough knowledge of recombinant DNA methods including DNARNA purification, sequencing, cloning, restriction enzyme analysis, PCR and 
bacterial transformation. Candidates must have experience using computer analysis programs, have good organizational skills and be able to 

Gene Targeting (Job # 1024s) 
Responsibilities of the Coordinator, Gene Targeting will include: 1) coordinating a research team working primarily on homologous recombin* 
tion and gene targeting in maize; 2) working closely with other lab and field groups to facilitate the transfer, testing and implementation of gene 
targeting and other molecular technologies related to plant hansformation; and 3) development and implementation of a strategic plan that incor- 
porates costbenefit analysis of various technologies and evaluation of intellectual property issues. EDUCATIONIEXPERIENCE: A Ph.D, or 
equivalent in molecular, cell or plant biology plus at least 5 years research experience in transformation, breeding or applied genetics, preferably 
of plants. Prior industrial experience in agricultural product development is preferred. Direct experience in managing research programs and 
personnel is essential and demonstrated success in setting and achieving research goals andlor in technology transfer is also important. Also 
essential is the ability to communicate and interact effectively with individuals from a variety of disciplines. (APPLICATION DEADLINE IS 

ing job number and C.V. by the respective deadline 
to: Gary Walljasper, Workforce Manager, 
Pioneer Hi-Bred International, Inc., 6800 
Pioneer Parkway, P.O. Box 212, Johnston, IA, 
50131-0212. We are an Equal Opportunity 



ABL-Basic Research Program 

POSTDOCTORAL FELLOWSHIPS 
at the National Cancer Institute-Frederick Cancer Research 
and Development Center 

Molecular Mechanisms of Carcinogenesis Eukaryotic Gene Expression 
George F. Vande Woudq Ph.D., Program Director mdecular basis Jeffrey N. Strathem, Ph.D. recombination; pseudogene formation; 
of neoplastic transformation; role of protwncogenes in cell cyde DNA repair in yeast; cell type regulation; gene expression 
regulation 

David J. Gaflnkd, Ph.D. molecular biology of the retrotransposon 
Stephen H. Hughes, Ph.D. structure and function of HIV reverse Ty; genome rearrangement; insertional mutagenesis; gene regula- 
transcriptam; ski oncogene; expression of cytoskeletal genes; tion 
retroviral vectors; transgenic birds and mammals 

Amar J.S. KIar, Ph.D. mating-type switching of fission and budding 
George N. Pavtskls, M.D., Ph.D. eukaryotic gene regulation; mo- yeast; genetics and mdecular biology of recombination; gene regu- 
lecular biology of HIV and pathogenesis of AIDS lation 

Barbara K. Fdber, Ph.D. mdecular biology of human retroviruses; MOleCUIar Virology and Carcinogenesis 
posttranscriptional mechanisms of gene regulation Stephen Ororzlan, Ph.D. immunochemistry and protein chemistry 

of retroviruses; structure and function of retroviral gene products; viral 
Peter F. Johnson, Ph.D. mammalian bZlP transaiption factors: protea,, 
protein structure, dimeric interactions, mechanisms of transcriptional 
activation, and regulatory functions during cell differentiation and Alsn R. Rdn, Ph.D. retroviralgenetics; functional analysisof retroviral 
development genes using natural and synthetic mutants; viral pathogenicity 

-ah M o r r b ,  Ph-D- of the P ~ c o g ~ e ~ m f i ?  mb -  Nancy R. Rice, Ph.D. study of the reloncogene and the related NF- 
gentc and developmental pathways; structurelfunct~on analysis of c- k~ family of transcription factors. 
rat identification of signal-transduang molecules 

Mammalian Genetics 
Ka~lan, Ph.D. signal-transducing molecules in m w n e s i s s  G. Copeknd, Ph.D. development of mouse models of human oncogenesis, anddevelopment; identification and characterization of disease; neurofibromatosis; gene targeting in ES cells substrates of receptor and nonreceptor tyrosine kinases; function of 

trk genes Nancy A. Jenkins, Ph.D. mdeculargeneticsof mousedevelopment; 
Chemistry of Carcin~genesi~ transgenic mice; receptorfliand interactions and their role in devel- 
Anthony Dipple, Ph.D. polycyclic aromatic hydrocarbon Opment 
carcinogenesisandmutatbnal s~ecifiaty;chemicaJaucinogen-DNA petw J. Donown, ph.D. &dopment of he mouse germ line; germ interactions cell gene expression; sterile mutants; cell adhesion molecules 
Roberl C. &b8chel, Ph.D. chemical synthesis of caranogen-modi- Macromolecular Stmctum 
fied DNA; physical chemistry of carcinogen-DNA interactions; DNA 
adduct-induced mutagenesis in bacteria and mammalian cells; c h e  Alexander Wlodawer, Ph.D. structure of enzymes and cytokines 
motherapy adjuvants studied by X-ray diffraction 

Chromosome Biology Christopher J. Mkhejda, Ph.D. antineoplastic and antiviral drug 
Stuart J. Austin, Ph.D. chromosome stability in bacteria: regulation design; biochemical and phmacoiog~ 
of plasmid replication and distribution of copies to daughter cells 

R. Andrew Byrd, Ph.D. structure of proteins and carbohydrates 
Donald Court, Ph.D. regulation of gene expression by transcription St& i i  by macromolecular NMR techniques 
initiation, transcription termination, and RNA processing 

Tho A B L g u k  Ronarch P q n m  is dedicated to bask research in mdear- Intmsted i n d i i  are encouraged to apply well in advance of their 
lar biokgy. biochemistry, aysealkgraphy, genetics, virology, and organic availability date. The ABL-Basic Research Program does not discriminate in 
chemistry. The scope of current projects is ind i ted by the research interests employment on the grounds of sex, rece, color, age, religion, disability, or 
of h e  senior scientists listed above. Senior staff members enjoy complete national origin. 
independence in their choice of research problems and are aaorded excellent 
facilities to accomplish meir goals. A viporow seminar program, implemented To apply, send a Mtw describing your mean31 interes$, a curriculum vitae, 
by formal and informal arrangements with the National Institutes of Health, and the names and addresses of three references to the invW@mr(s) of 
Johns Hopkins University, University of Maryland, and other research and interest, c/o: ABL-Badc Rersach Program, Penonnd v, 
acad~icinstihlti~,providesopportunitiesforextensiveinte~onwithinthe NCCFCRDC, P.O. Box 6. Bklg. 428, Fmderkk, Maryland 21702-1201. 
saentific wmmunity. 

The Basic Research Program is opetated by Advanced BioSciince Labora- 
T h e F m . -  -eDevekpmentCenlerishwinFrgdd&, tories. Inc.. under contract with the National Cancer Institute. EOE W I D N  
Fry?nd,.whtch with tts proxtmtty to Washngton, D.C..and Baltimore offers a 
rlch saenbfic and wlhlral enmonment, as well as a quiet cwntty sening. 

Fdbwshipa are awarded on an equal opportunity basis to recent recipients of 
an M.D., a Ph.D.. or an equivalent degm in the biological or biochemical 
sciences. Postdoctoral training opportunities are available with the staff 
members listed above as well as other scientists assodated with the Program. 

Appdnlnwnt. are made for one to three yeam. Annul stiponda generally 
BASIC RESEARCH 

range from $25,000 to $31.000, depending upon experience. PROGRAM 




