




Our ras oncogene 
antibodies know a mktant when 

they see one. 

The dmerent rwetivities of our anti-p2lSer and pan-reactive anti-p21 antibodies are demonstmted here:Cellular extracts 
fmm fm cell lines incor mtingJve variants of the ras oncogene m p m b e d .  Whilep2l fmm allfiw cell lines was detected with 
our pan-reactive anti-p%ntibody (/@panel), on& mutantp2lfmm the K-bulb cell line (Ki-ras gene with serindat amino 
acid 12) was detected with our anti-p2ISer anrib& (right panel). 

nd to make it easy for your research, Cetus offers five hand, reacts with all known forms of the p21 protein A convenient alternatives for detecting ras oncogene and shows no interference with GTP bindii activity It is 
proteins in cellular or tumor extracts. useful for exploring ras oncogene expression, and has 

Cetus' anti-p21-Ser rabbit polyclonal antibody, for been used in immunohistochemical studies. 
example, binds to v-Ki-ras (serine at position 12) but not You can get these antibodies in a convenient kit for- 
to v-Ha-ras (arginine at position 12) protein or ras pro- mat, designed to analyze cellular and tissue extracts. We 
teins containing glycine (normal) at position 12. We've also include the antibodies and colorimetric reagents for 
demonstrated analo- Western blots. In the case of mutant-specific antibodies, 
gous specificity in r we will also provide reagents for a combination immuno- 
our anti-p21-Val, anti- precipitation-Western irnrnunoblot procedure. Our 
p21-Asp and anti- % colorimetrid format gives you easy-to-interpret patterns 
p21-Arg polyclonal without having to wait for autoradiography 
antibodies.This spe- 
cificity provides the We'd B e  to share our results. 
tool for the character- In Cetus' laboratories, our scientists have applied our 
ization of cell limes ras oncogene antibodies successllly to the chamcteriza- 
or tumors according tion of structure-function re1ationships.These studies are 
to ras position 12 helping us understand cancer's cellular origins and direct- 
mutant type. ing us to new solutions in cancer diagnosis and therapy 

Our pan-reactive Contact Cetus Diagnostics today We'll send you 
p21 monoclonal anti- reprints of some published results and tell you how you 
body, on the other A model for the terjraty srmrure of thep2l mtern. to0 can use these antibodies in your research. 
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COVER A composite image of Markarian 348, the largest known galaxy. The 
cold, neutral hydrogen is shown in blue; the stars in the galaxy are shown in red. 
This is a Seyfert g a l w  (one of the 5% of galaxies that have unusually active centers) 
with dimensions 310 by 390 kiloparsecs, or 13 times the size of our own galaxy. See 
page 1367. [S. iM. Simkin et d., Michigan State University, East Lansing, MI 
488241 
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Urban homeless 

P OPULATION surveys (such as the 
U.S. Census) are typically con- 
ducted by sampling households; 

thus, people without homes are not 
enumerated in standard counts (page 
1336). How many people are homeless 
and who they are have been studied in 
Chicago by researchers conducting 
nighttime surveys of people sleeping at 
shelters for the homeless and people 
spending the night in alleys, hallways, 
roofs, abandoned buildings, parked cars 
and trucks, Laundromats, and other all- 
night operations. In Chicago, about 
6000 people are homeless at some time 
during any one year and about 2700 
have no home to go to on any one 
night. Although homeless people are, 
overall, an extremely heterogeneous 
group, three characteristics are com- 
mon: most are experiencing extreme 
poverty, have marked disabilities as a 
result of poor physical and mental 
health, and have only weak and often no 
social ties. Three out of four are male. 
Because the "literally homeless" repre- 
sents only 3% of the extremely poor in 
Chicago, Rossi e t  al. speculate that the 
other 97% manage to remain "homed" 
through the generosity of relatives and 
friends or by spending most or all of 
their money on housing. 

Tidally disturbed system 

A close look has been taken at the 
galaxy Markarian (Mkn) 348 
and a satellite galaxy to its east 

(cover) that are roughly 300 million 
light-years (3 x lo2' kilometers) from 
the earth (page 1367). These compan- 
ion galaxies fulfill the criteria for a 
"tidally disturbed" system; tidal interac- 
tions between galaxies are among the 
forces thought to contribute to galaxy 
evolution and to affect activity in galac- 
tic centers. Mkn 348 is a spiral galaxy 
that has a prominent energy source 
(probably a black hole) at its center. It is 
the largest non-cluster galaxy known. 
Simkin e t  d, compiled a composite pic- 
ture of Mkn 348 and its companion 
from optical and radio telescope data. 
Peculiarities in Mkn 348 include one or 

two branching spiral arms of gas that 
unwind with distance from the center; 
these plumes are, according to comput- 
er simulations, expected for a galaxy 
with a close companion. Reversals 
(which a satellite galaxy would induce) 
of the internal velocity field of Mkn 348 
and the mass distribution in the system 
are also as predicted. Increased under- 
standing of galaxy structure and evolu- 
tion is expected from study of systems 
like Mkn 348 in combination with 
more detailed computer models. 

Antagonistic drugs 
against AIDS virus 

T wo drugs that, through different 
mechanisms, inhibit the re lica- 
tion of human immunode f! cien- 

cy virus (HIV), the AIDS virus, antago- 
nize rather than complement each oth- 
er's antiviral effects in vitro (page 
1376). Vo e t  al. found that the com- 
bination o ? azidothymidine (AZT) and 
ribavirin caused a reproducible antago- 
nism rather than synergism in prevent- 
ing viral replication in several types of 
cultured cells. The phosphorylation of 
AZT, a step in the intracellular process- 
ing of the dru , was inhibited by riba- 
virin (which a f  so undergoes intracellu- 
lar hosphorylation). Thus, while each 
of 2 ese drugs has been reported to have 
ameliorative effects in the treatment of 
AIDS-related diseases, and, while long- 
term control of HIV infections may 
best be achieved through use of combi- 
nations of antiviral drugs, AZT and 
ribavirin should only be evaluated for 
combination chemotherapy in a tightly 
controlled, cautious fashion. 

Alzheimer's disease and 
Down syndrome 

S IMILAR genetic defects on chro- 
mosome 21 are implicated in the 
development of Alzheimer's dis- 

ease and Down syndrome (page 1390). 
Delabar e t  al, used a complementary 
DNA probe to study gene dosage in 
chromosomes of patients with Alz- 
heimer's disease and patients with 
Down syndrome with the normal num- 

ber of chromosomes and an extra chro- 
mosome 21. The probe detects the gene 
for (3 amyloid; this protein is deposited 
in excess in patients' brains, which char- 
acteristically deteriorate. Down syn- 
drome patients with three copies of 
chromosome 21 had three copies of the 
amyloid gene; the extra copy is pre- 
sumed to be on the extra 21st chromo- 
some. Alzheimer's disease patients and 
the Down syndrome patients with nor- 
mal chromosome numbers also had 
three copies of the amyloid gene, indi- 
cating that, on one chromosome 21, the 
region where this gene resides had been 
duplicated. These results substantiate 
the existence of a genetic defect in Alz- 
heimer's disease; whether the defect is 
necessary and sufficient for develop- 
ment of disease remains to be explored. 

Retinoblastoma gene 

C ANCERS may result when specific 
genes are activated or inactivat- 
ed; the development of retino- 

blastoma, a disease in which tumors 
grow in the eyes of children, is associat- 
ed with inactivation of the alleles of the 
retinoblastoma susceptibility (RB) gene 
(page 1394). Inherited and noninherit- 
ed forms of retinoblastoma are known; 
the disease is not fatal, but often indi- 
viduals with hereditary retinoblastoma 
develop fatal tumors later in life. Lee e t  
al. identified, cloned, and sequenced the 
putative RB gene, which has a known 
location on human chromosome 13. 
Because probes for genes on chromo- 
some 13 were available, the technique 
of chromosome walking could be used 
to isolate and screen clones representing 
overlapping chromosomal regions. RB 
genes in retinoblastomas either ap- 
peared normal or were deleted. Howev- 
er, gene expression was incomplete or 
lacking in all retinoblastoma cell lines: 
messenger RNA for the RB gene was 
either shorter than normal, present in 
markedly decreased amounts, or unde- 
tectable. A sequence for the RB-en- 
coded protein was predicted and a pos- 
sible activity (binding of nucleic acid) 
suggested; the protein's identity and 
role in the disease process are not yet 
known. 
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Export Controls of High-Technology Goods 

T he impaired ability of the United States to compete internationally and even at home 
in high-technology products is a matter for searching examination. Our failures come 
from many sources. Recently, U.S. procedures for controls of exports of high- 

technology goods have been added to the list of causes. The National Academy of Sciences, 
the National Academy of Engineering, and the Institute of Medicine have rendered a public 
service by sponsoring a major study that has illuminated the need for changes in our system 
of controls.* 

Japan, France, and members of NATO have recognized that advanced technology 
confers military advantages over the Communist Bloc and have cooperated to limit transfer 
of technology there. However, the United States has imposed controls that go beyond those 
of its allies. In earlier times, we enjoyed a monopoly on high technology. But that status is 
gone. Japan and some members of the Common Market have been joined by Hong Kong, 
Singapore, South Korea, Taiwan, and others as exporters of microelectronics goods. Today, 
the United States purchases only 30 percent of the high-technology goods sold on the world 
market. If our manufacturers are to achieve economies of scale, they must distribute their 
products globally. 

In spite of these developments, the United States behaves as if it still had the monopoly 
it enjoyed 20 years ago. We continue to assert "jurisdiction over goods and technology even 
outside the territorial United States when (i) the product or technology in question 
originated in or is to be or has been exported from the United States; (ii) the product or 
technology incorporates or uses products or technology of U.S. origin; (iii) the exporter is a 
U.S. national or is owned or controlled by U.S. interests." Thus when a U.S. subsidiary 
operating in West Germany wishes to export a high-technology item, permission must be 
sought from Washington. 

The machinery for control of exports from the United States is slow and not very 
discriminating. The interval measured from when the application leaves the company to 
when the company receives an export license averages 54 days. In Japan, export licenses are 
processed in 2 to 3 days. Expeditious schedules prevail in other competing countries. 

Delays and uncertainties handicap U.S. firms. Competitors can supply many of the 
high-technology items at lower prices or with better quality than can the U.S. firms and 
without delays. A survey conducted showed that many erstwhile customers of U.S. suppliers 
are turning to other sources. 

An example from the report illustrates effects of U.S. export controls. In March 1983, a 
U.S. company sought a license to export a $450,000 nuclear magnetic resonance spectrome- 
ter to a medical research institute in Eastern Europe. The application was not approved until 
November 1985. Although U.S. firms pioneered the development of NMR, German and 
Japanese companies now hold two-thirds of the world market for such instruments. During 
the review period in Washington, a German competitor sold several similar NMR systems to 
Communist Bloc customers. The NMR instruments do not appear on the U.S. control list, 
but the equipment was subject to licensing because it contained 32-bit array microproces- 
sors and 30-megabyte Winchester disk drives. 

To obtain information for the report, teams were sent to Europe and Asia. They heard 
many comments about deleterious effects of delays of processing export licenses and were 
reminded of the problem of the "$2 microchip in the $20,000 machine." When the U.S. 
chip was used, the entire product had to receive a U.S. re-export license. They also conversed 
with U.S. customs officers stationed abroad. One officer complained that on instructions 
from Washington, he spent most of his time "chasing" personal computers. 

The United States is trying to control items produced by the millions in many 
countries. In 1979, legislation was enacted that called for elimination of controls on items 
that the Soviet Union either can make for itself or freely buy from uncontrolled sources. 
However, the will of Congress has been thwarted. Substantial progress has not been made in 
eliminating outdated controls.-PHILIP H. ABELSON 

*Balancing theNatwnai Interest (National Academy Press, Washington, DC, 1987). See also, C.  Norman, Science 235, 
424 (1987). 

I3 MARCH 1987 EDITORIAL I297 



I lerience new dimensions in Built-in-the-stand aperture and Find out how Leitz Diaplan and 
biomdical research through the field diaphragms for true Orthoplan 2 microscopes can help 
ocula&bf the Leitze Diaplan and Koehler illum&nation down to you keep one step beyond the field in 

1 . 6 ~  objectives. biomedical research. Call or write 
Newly designed flatfield and for additional information or a 
widefield objectives for demonstration to E. Leitz, Inc., 
unsurpassed brilliance, contrast Rockleigh, NJ 07647. (201) 767-1100. 
and absolute neutral color "*‘ 

rendition. 
Modular accessories for all 

scence to interference 
t 0: a~ SIi 

I 
P 

i 

QI 

, 

*" 
rn 

Ir 

T- ; " * a  * 

I 
* 
f4 

rn 
1Y 

* 

rn 
Ji 

1 
!d 



o fit vour -vorkload. 

Working Knowledge 
in Biotechnologv 

s%fffW+ C~rcle No 82 on Reade - ha%, 



How to process docum 

You may be content with your pres- word processor that is truly a complete 
ent word processor. And it's easy to document creation system for technical 
understand why. professionals. 

Even the clumsiest word processor is Very often documents require the 
hght years beyond the electric typewriter, mixing of text and graphics on the 
the accepted standard only a decade ago. same page, graphics from Lotus" 1-23' 
Plus, just the term word processing con- Symphony" and Freelance" Plus. With 
jures up a rather modest expectation, 
ho hum, the ability to process words. sprpad.7hppL7~ 
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expect from Lotus Manuscript: a - - 

Manuscript you can import spreadsheets 
and charts, as well as diagrams and 
scanned images. 

Another feature that goes beyond 
conventional word processing is 
Manuscript's integrated Outliner. When 
you collapse the document you're 
- able to navigate the outline much 

easier than wading through the 
entire piece. You can move a page, 
or even an entire chapter with just 
a few keystrokes. 

Because Manuscript understands 
the structure of your document, you 
can globally format an entire docu- 
ment or format by individual sec- 
tions. Imagine changing all headlines 
from 14 point plain text to 16 point 
bold, by a simple menu selection. 

Manuscript's Document Com- 







Each MAb is unique. 

There are nearly as many problems asso- 
ciated with the purification of monoclon- 
als as there are monoclonals. So when you 
need to purify a particular MAb, you need 
a system customized to meet your speci- 
fic needs. 

That's why LKB has developed the 
GTi MAb System. It's a highly flexible, 
modular HPLC system that can be tail- 
ored for virtually any MAb purification 
performed on a laboratory scale. Ideal for 
the separation of pg to mg samples, a 
customized GTi System guarantees high 
purity, high yield and maximum reten- 
tion of bioactivity. For optimal purifica- 
tion strategies, your system can be fitted 
with GlasPac columns. 

Furthermore, when your purification 

requires several chromatographic steps, 
why not program the Controller to auto- 
matically transfer your MAbs from one 
column to another? Or when you want to 
scale up, simply program for automatic 
repetitive injection? A GTi System can 
be programmed to run 24 hours a day and 
includes the advanc~d HeliRac fraction 
collector to safely receive every drop of 
your valuable MAb. 

Not only can LKB offer a customized 
MAb system installation and service, but 
also complete quality control. Our purity 
performance check, for example, is done 
by electrofocusing on an LKB Multiphor 
System. For evidence of what a GTi Sys- 
tem can do for you, simply call or write to 
your LKB representative. 

A customued GW Automated Bwse~amtwn Svstem. 

Chromatography Division 

LKB-Produkter AB, Box 305, S-16126 Bromrna, Sweden, %l. 08-7998000, telex 10492 
Anhverp (03)2189335 Athens-Middle East + 30(1)8947396 BeU' 890621 Copenhagen (01)295044 HongKong (852)5-8148421 

London (01)6578822 Lucerne(041)574457 Madras (044)452874 *%%wow (095)255-6984 Munich (089)85830 Paris (01)64463636 
Rome (06)399033 Sao Paulo (OU)5784138 Stockholm (08)7647550 lbkyo (03)293-5141 lhrku (021)678lll Vienna + 43(222)921607 

Washington (301)9633200 Zoetermeer (079)319201 Over 60 qualified representatives throughout the world 
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Research 
Get the mdb you want instant professional films, from 35 rnrn white emulsions that meet the imaging 

inshtly with Polaroid instant to 8 x M, you be sure of capturing requirements of virtually any research 

films and imaging systems. the results you want, when you want condition. In the formats and film types 
them. Which means you really need. 

Research and development may you can document, What's more, we 
be the lace to experiment. But you 8;, review, or present offer you a comprehen- 
shod 't have to experiment u'lth your your findings with- sive range of instant 
means of documentation. imaging systems. Cam- 

For that, you want the most eras for photography of 
effective and fastest method available Polaroid also laboratory set-u s. Copy 
right from the start. You want, in short, lets you choose from stands for r e c o A g  ilat 
Polaroidinstant imagin f a complete mge of art or small objects. 

With our full line o over 40 different lp color or black and Plus electronic imaging 



and development. 
systems for recording from most types 

. of com uters- PC's to mainframes-and 
&om 6' CR'saswell. 

Better still, you can do it all your- 
self. In house, in com lete confidential- 

ity: # ithout the delays 
that outside services 
create. 

In fact, no matter 
where your research 
takes you, you can look 
to Polaroid imaging 
systems for the means 

to handle any development. 
Instantly. 
For the Polaroid Professional 

Film Center nearest you, call toll-& 
800-2251618,9 a.m. to 6 p.m. 
Eastern Time. 

Polaroid 
0 1987 Polaroid Corporation "Polaroid"@ 
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plasmids in 2 hours, 4 

restriction fragments up to 3000 base pairs, 
synthetic oligonucleotides of any sequence. 

FPLC improves plasmid purltlcation, with high- - - 
recovery and between 3 to &fold time savings. 
Without the high costs and concerns of a centrifuge, 
Supemsee 6 prep grade purifles pBR322 in just two 
hours. 
FPLC clearly resoives restriction fragmenrs of up to 
3000 base pairs with sample loads of up to 100 pg. 
Hae 111 digest p m ~ I u d ~  of pBR322, including 123 and S~MPI~ o 5 I propanlion yleldlng mcg pBR322.5Wrl 

124 base palm fragments, have been separated to Wumn Superw Eprw grade Inudlumn HR 18/50 
k - 

base line resolution on the ion exchanger Mono Q.@ 
e"  I n 

FPLC excels at rapid, high resolution purification of 
synthetic ~Jgonucleotides. Even large oligonucleotldes 
of 100-mer or more can be purlfled with high recovery 
and greater than 98% purity by using Mono Q and 
ProRPC:" 
To serve all your separation needs, high performance I I U  

7-@ 

chromatography with FPLC now adds DNA to the 
already impressive ilst of proteins, peptldes, Preparabve punficabon of the plasrn~d pBR322 

monoclonal antibodies, and amino acids. 
Request more information on DNA separated 
with FPLC.. . pure and simple. a Pharrnacia 

Circle No. 81 on Readers' Service Card 
Laboratory Separation 
Piscataway, New Jersey 08854 
Information: (800) 526-3618 
In NJ: (201) 457-8000 =vF$$$j ?&% > , 

Pharmacia products will be on di: 

Sample: 1 M  msr Samplb? I M m s r  Lmple l M m s r  
oligonuclealds ollgonuclaolld8 ollponuclsltlds 

Column: ProRPC HRS/IO from prevlour lrom previous 
ProRPC rlap Mono 0 slap 

Column. Mono 0 HR 515 Column: ProRPC HA 5/10 

Threestep purification of 1Wrner oligonucleotide. PmRPC. Mono Q and 
PmRPC again. 



Support for the Uspenskiis 

The recent departures of Anatoly Shchar- 
ansky, Yuri Orlov, and Lev Goldfarb are 
bright spots in the otherwise discouraging 
picture for hundreds of refusenik scientists 
in the Soviet Union. A case in point is that 
of Inna Ioffe and her husband Igor Uspens- 
kii, medical entomologists who applied for 
exit visas in 1979. Within 2 years they were 
both dismissed from their positions at the 
Martsinovsky Institute of Medical Parasitol- 
ogy and Tropical Medicine of the U.S.S.R. 
Ministry of Health. They have been denied 
permission to publish, go on expeditions, 
and attend meetings, and have suffered the 
additional outrage of having their names 
expunged from doctoral dissertations they 
directed. Ioffe is now unemployed, while 
Uspenskii works as an elevator operator and 
translator. 

Their des~erate situation was the subiect 
of a recent resolution by the membership of 
the Entomological Society of America and 
an address by the president of that body (1). 
Close to 150 entomologists and other scien- " 
tists endorsed a petition calling for the 
granting of their exit visas in accordance 
kith the provisions of the International 
Covenant on Civil and Political Rights and 
the Helsinki Final Act to which the 
U.S.S.R. is a party (2). 

This is a particularly auspicious time to 
make our concerns known to Soviet officials 
through our representative to the Vienna 
Followup Meeting of the Conference on 
Security and Cooperation in Europe (3)  
and, given the new official policy of open- 
ness, to other appropriate political and sci- 
entific officials in the U.S.S.R. (4). Finally, 
we can correspond directly with the Uspens- 
kiis and orovide them with articles and 
books on medical entomology and acarol- 
ogy and professional society memberships 
( 5 ) .  This will let the Uspenskiis, as well as 
the officials who are monitoring their mail, 
know that we have not forgotten them and 
that they still have professional standing. 

MAGHEW H. GREENSTONE 
Bwlaflical Control of Insects 

Research Laboratoq) 
U S .  Depavtment OfA~riculture~ 
P.O. Box 7629) Research Park, 

Columbia) MO 65205 

REFERENCES AND NOTES 

1. Bull. Entomol. Sac. Amer. 29 (No. l ) ,  63 (1983); 
ibid. 31 (No. 2), 6 (1985). 

2. Committee of Concerned Scientists, Inc., news re- 
lease. 23 December 1986. 

3. send letters and telegrams to Ambassador Warren 
Zimmerrnann, Chairman, U.S. Delegation to the 
Conference on Security and Cooperauon in Europe, 

I3 MARCH 1987 

American Embassv, Vienna, APO New York, NY 
09108. 

4. Mr. Mikhail S. Gorbachev, Secretary General of the 
Communist Party of the Soviet Union Central Corn- 
mittee, The Kremlin, Moscow, RSFSR, U.S.S.R.; 
Gennady I. Tomin, Chief, Moscow OVIR, Kol- 
pachny Pereulok 9, Moscow, RSFSR, U.S.S.R.; 
Academician N. N. Blokhin, President, Academy of 
Medical Sciences, U1. Sol anka 14, Moscow 
109801, RSFSR, U.S.S.R.; Xis Excellency Yuri V. 
Dubinin; Ambassador of the U.S.S.R., 1125 16 
Street, NW, Washington, DC 20036. 

5. Drs. Inna Ioffe and Igor Uspenskii, Prospect Ver- 
nadskogo, Building 125, Apartment 237, 117571 
Moscow, RSFSR, U.S.S.R.; for assistance in send- 
ing books and journals contact the Committee of 
Concerned Scientists, Inc., 330 Seventh Avenue, 
Suite 608, New York, NY 10001. 

Transplantation of Neural Tissue from 
Fetuses 

Several decades of experimental work 
with rodents. and recentl; with nonhuman 
primates, have shown that transplantation of 
fetal neural tissue holds the promise of great 
benefit to victims of serious neurological 
disorders (1) .  At a recent meeting* held to 
address ethical questions raised by the possi- 
bility of transplanting neural tissue obtained 
from human fetuses, the undersigned neuro- 
scientists, ethicists, and lawyers concluded 
that retrieval of such tissue from fetal re- 
mains is analogous to the transplantation of 
organs or tissue obtained from adult human 
cadavers. Similarities include the fact that 
the donor is dead, and the expectation that 
there will be significant benefits for the 
recipient. These similarities suggest the ap- 
propriateness of using the same ethical and 
legal criteria now followed for cadaver trans- 
plantation. 

It was also agreed, however, that there are 
dissimilarities between the treatments. First. 
although use of fetal remains for transplanta- 
tion is legal in most states (in the United 
States), it is ethically controversial because 
of its association with abortion. Second, 
although parental consent to the donation 
of fetal remains is legally sufficient in most 
states, it may not be ethically sufficient. For 
these reasons, and because the use of neural 
tissue for transplantation is experimental, 
such transplantation in humans should be 
subject to careful review. This review should 
apply to transplantation supported either by 
nonfederal sources or bv federal funds. 

Points to consider in the review process 
include the need for (i) a clear separation 
between decisions related to the acauisition 
of tissue and decisions regarding the trans- 
plantation of tissue into a recipient; (ii) 
anonymity between donor and recipient, 
with the implication that donors and recipi- 

"Sponsored by the Center for Biomedical Ethics, Case 
Western Reserve Universi School of Medicine, Cleve- 
land, OH, 4 and 5 Decemxer 1986. 
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The Image of Qualit] 

Introducing 
the New VANOX. 
A breakthrough in 
research capability. 
fhe qualify of any research microscope relies on the 
nterreletr'onship of optical performance, computer 
ntelligence and mechanical capability. For more than 
six decades, Olympus has dedicated itself to develop- 
nent of a unique fusion of these distinct disciplines. 

Uowhere is this achievement better exemplified than 
n the all-new Vanox Research Microscope System. Ar 
nnwative concept that builds into the System's models a 
woad range of skills and versatility traditionally requiring 
~ttachments, accessories and add-ons to lirnited- 
zpability microscopes ... all make the new Vanox the 
nost significant contribution to research microscopes in 
wer a decade. I 
Some of the built-in innovations include three photo- I 
graphic ports for cine, 35mm or large format cameras, 
auto-exposure with spot or integrated measurements, 
light balancing filters, choice of condensers and 
Iluminators, including Koehler, and so much more 
that only a hands-on experience can attempt to show 
the breakthrough quality of the new Vanox models. 
4rrange a demonstration now by contacting Olympus 
Corporation, Precision Instrument Division, 4 Nevada 
)rive, Lake Success, NY 11042-1179. Phone toll-free 
I (800) 446-5967. 

h Canada: W. Carsen Co., Ltd., Ontario 

MARCH 1987 For l i terature  c i r c l e  reader service number 2 
For a demonstration c i r c l e  reader service number 3 



Dis~ense and simultaneouslv dute  
vour smmes m one 

s an easier way to cany out 'C ?i:ne our emerience gained over the last 
hand-held iccosts oie  fifth thve price of existing e1ect;onid d 
more - the one-step action cuts down operating time and the reusable dispensing m, qL- 

Furthermore, you can use the Diluter in a whole host of applications - including imw&! 
FIA) haematolom and all chemical dilutions. And since the head is autoclavable the Dilute$& 
mic~obiological and tissue culture work. Last but not least, you can use it as a dil 
out the details for yourself and call vour nearest Labsvstems subsidiarv or distrib 
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Finnpipette Diluter from -sSz Labsystems. 
Labsystems Oy. P.O. Box 8,00881 Elslnkl, Flnland, tel. ~nt'l. +358-0-75821, telex 121949 labsy sf. Austna: Vienna, tel. 222-435901-0 Belgium: Antwerp, tel. 03-2312725. 
France: Pans, tel. 1-69079750. West Germany: Mun~ch, tel. 089/502 6027-9. Italy: Milan, tel. 2-2827541. Japan: Tokyo, tel. 03-355-5630. The Netherlands: Waddinxveen, 

tel. 01828-10233. Spa~n: Barcelona, tel. 3-2106461. Sweden: Stockholm, tel. 08-931370. UK: London, tel. 0895-38421. USA: Chicago, tel. (Toll Free) 800-572-8270. 



WHAT 
DOYOU GET 

WHEN YOU CROSS 
CHROMATOGRAPHY 
WITH A PERSONAI; 

COMPUTER? 
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.,\ , ,  EASY: 
~ e e t  system Gold. The Personal" Chromatoqraph. New from I 

Beckman, it's very special. It's easy to get to know And it's ths one 1 
you've been wa ibg  for 

That's because, whether you're an Analybcal Chemist or Meth- 
ods Deyelopment Speciahst workmg in industry, or a Microbioloqst 
or Biochemist involved in biomedical research, you need high 
performance liquld chromatography that understands you. 

You see. Svstem Gold has all the hiuhlv c a ~ a b l e  modules 
essential for HPLC. Solvent delivery ~etectidn. ~ a t a  collection and 
analysis. Control up to eight modules if youmeed them. 

But now vou control them all from one place. Either the portable 
NEC lap-top computer Or  the powerful IBM Personal computer AT 
or XT In fact, with the latter's convenient mouse, you just point and 
click your way to more productivity That's Personal" Chromatography 

The first all-digital HPLC system. 
What does -&at mean? simply that System Gold is the result of 

a marriage between the sophistication of state-of-the-moment liqud 
chromatography and the powerful simplicity of a personal computer 

It's a happy marriage, too. System Gold is a true LC system 
with clear bi-drectional communications. It links together the tools 
you need to get clean.and reproducible separations, fast. 

You benefit from an all-dgital network that encourages you to 
bdd  onto your system when it's time for more LC capability System 
Gold, after all, figures to play an important role in your lab for qute  
a whde. - 6% "W ". L".".@F*IV* a* a23 $&a&&*$ . 
Intearated modules never forget. - 

Yes. System Gold works smoothly with both the IBM PC and 
NEC portable. But that doesn't mean the system's modules can't 
think on their own. They can, and do. 

System Gold solvent delivery and detection modules are 
equipped with MC 68000 microprocessors and their own program- 
mable memories. So they can run independently of your PC. T& 
about versathty! Whde System Gold is controlling your separation, 
you and your PC can be off doing other important h n g s .  

I Gettina started is easw too. z?qw ~ o E r  Svstem Gold LC could be up and runninu within the&&%< 
he-" ,- 

hour ~nstallation is that easy You can iuickly do  it Gurself. 
Maintenance is a snap, too. System Gold electronics include 

watchful, accurate self-diagnostics that conbnuously monitor system 
reliabhty and help speed gh the fault findins process 
and achieve ureater u~t ime.  

A SMITHKUNE BECKMAN COMPANY 

k 

For more information circle card no.: 
298 Have a representative call 
299 Send ~roduct literature 
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PERSONAL TYIUCH. 

Itilities 
HELP ,, 



YOU GET 
Okay We've talked about the brains of System Gold. They give 

the system an amiable personality and raise ease of use to an artform. 
But what about the brawn.. .the programmable solvent deliv- 

ery and detection modules? Aren't they the heart and soul, nuts and 
bolts of the System Gold Personal Chromatograph? 

Definitely 

Single piston precision. 
From the macro performance of sixty mdhhters per minute to 

the precise and steady flow of just one microliter per minute, System 
Gold offers you pumping technology you can count on. 

Under the fully automated gudance of you and your PC, System 
Gold solvent delivery modules provide a uniform and pulse-free 
flow As far as precision goes, how does reproducibhty that's better 
than f 0.1% sound? 

Stand-alone programmabihty makes them smart. A unique 
piston wash feature makes them reliable. High pressure two-stage 
dynamic mixing makes them accurate. And automated multi-solvent 
selection makes them versatile. System Gold solvent delivery mod- 
ules h k  of e v e r y h g .  You'll find them a d a b l e  as single or binary 
modules and, if you like, they can be combined into ternary or 
quaternary systems. 

Detection that's sensitive and versatile. 
Sensitive indeed. The all-chgtal System Gold detectors give you 

nothing less than flawless and consistently reliable data. Featuring 
sharp, undistorted peaks. Low baselme noise. And variable wave- 
length monitoring. 

System Gold detection modules are subtle and scrutinizing 
enough to even spot the presence of trace impurities. Real-time 
h g h  sensitivity scanning provides data you can't get with diode 
array detectors. Programmabhty optimizes results automatically 
And, to complete the picture, there's a full range of flow cells, from 
micro to macro. 

Versatility. It configures. 
Personal Chromatography will really take shape when you team 

System Gold with the wide range of Beckman column chemistries 
you may already be dependmg on. 

You can configure your own personal system for everything 
from methods development, quahty control and metabolism studies 
to amino acids, proteins, peptides and many others. 

Person-to-person chromatography. 
Enough said. Certainly, the best way to get to know the all-new 

System Gold series of Personal Chromatographs, is to see them 
for yourself. In person. 

That's easily arranged. Just turn the page and contact the 
Beckman HPLC representative nearest to you. He or she can give 
you your first System Gold screen test, and provide you with 
more detaded information about the advantages of Personal 
Chromatography 

For more information circle card no.: 
298 Have a representative call BECKMAN 
299 Send product literature A SMlTHKLlNE BECKMAN COMPANY 





SYSTEM GOLD 

AND PERSONAL. 
Sales and  Service Offices. 

United States: 

Call Toll Free 800/742-2345 
Alaska call collect 415/857-0751 

Fullerton, CA 
Palo Alto, CA 

Arlington Heights, IL 
Atlanta, GA 

Columbia, MD 
Boston, MA 
Somerset, NJ 
Houston, TX 
St. Louis, MO 

International: 

Australia, Sydney (02) 816-5288 
Austria, Vienna (0222) 32 25 57 
Canada, Toronto (416) 673-9844 
Denmark, Birkergd 2-81 92 11 
France, Gagny (1) 381 93 00 

Germany, Munchen (089) 38871 
Hong Kong, Aberdeen 5-539236 

Italy, Milan 02/69911 
Japan, Tokyo (03) 221-5831 

Mexico, Mexico City 546-81-09 
Netherlands, Mijdrecht 02979-5651 

Norway, Oslo 02-648040 
Puerto Rico, Carolina (809) 762-3030 

Singapore 5342508 
South Africa, Cape Town 46-1130 

Spain, Madrid (091) 729 16 66 
Sweden, Bromma 08-98-53-20 

Switzerland, Geneva (022) 35 64 80 
Taiwan, Taipei (02) 700-2230 

UK, High Wycombe (0494) 41181 

BECKMAN 
A SMlTHKLlNE BECKMAN COMPANY 

Beckman Instruments, Inc. Altex Division 
2350 Camino Ramon, PO. Box 5101. San Ramon, California 94583-0701 

Telephone 415/866-0511 .TWX: 910-592-1260 Telex 678413 

Beckmanw System Gold:' PersonalTM Chromatograph, Personal' Chromatography and CALS"' 
are trademarks of Beckman Instruments, Inc 

IBM" and AT" are trademarks of Internat~onal Buslness Machlnes Corporation 

Prlnted In U S  A 01987 Beckman Instruments, Inc AX86-8094 



R&D Policies, Budgets, and 
Economic Competitiveness 
Twelfth Annual AAAS Colloquium on R&D Policy 

9 & 10 April 1987 + Capital Hilton + Washington, DC 

+ Discussion will be based on AAAS Report XII: Re- 
search and Development, FY 1988, a timely and 
comprehensive analysis of the proposals for R&D 
in the E'Y 1988 budget, prepared by M A S  and a 
group of its affiliated scientific, engineering, and 
higher education associations. 

+ Trends and prospects for R&D in defense, energy, 
health, space, and other areas will be explored by 
leaders from industry, universities, agencies of the 
federal government, Congress, the White House, 
and the scientific and engineering communities. 

+ Perspectives will be provided on topics such as 
budget deficit targets and their impacts on R&D, 
Japanese science and technology policy, U.S. eco- 
nomic competitiveness and the role of science and 
technology, "big science" programs and priorities in 
science, impacts of defense R&D budgets on the 
U.S. scientific-technical system. 

+ Registrants will also receive Proceedings folloiving 
the Colloquium and Congressional Action o n  R&D 
in the FY 1988 Budget in the fall. 

Preliminary Program 

Thursday, 9 April 

8:00 a.m. Registration 

8:45 a.m. Welcome 

Lawrence Bogorad, Chairman, Board of Directors, 
AAAS; and Maria Moors Cabot Professor of Biology, 
Harva rd University 

Overview of R&D in the FY 1988 Budget 

Albert H. Teich, Head, OfSice of Public Sector Pro- 
grams, AAAS; Stephen D. Nelson, Manager, Science 
Policy Studies, AAAS 

9:30 a.m. Budgetary and Policy Context for H&D 
in FY 1988 

Administration proposals for R&D + Overall budget 
and economic context + R&D community per- 
spectives 

Moderator: J .  Thomas Ratchford, Associate Executive 
Omcer, AAAS 

Speakers: William R. Graham*, Director, Oflice of Sci- 
ence and Technology Policy; Timothy J .  Muris, Execu- 

tive Associate Director, Oflice of,\.lanagernent and 
Budget; Robert A. Roe*, iblernber, L1.S. House ofRepre- 
sentatives (D-;VJj; and Chairman, Committee on Sci- 
ence, Space, and Technology; Linda S. Wilson, \'ice- 
President for Research, Universit;v of'llichigan 

12:30 p.m. Luncheon 

Presiding: George Hugliarello, Chairman, Committee 
on Science, Engineering, and Public Policy, IL-MS; and 
President, Polytechnic Lrniversity 

Address: Ezra F. Vogel, Director, Program on L1.S.- 
Japan Relations, Center fbr International Affairs, Har- 
vard L'niversity 

2:15 p.m. U.S. Economic Competitiveness: Chal- 
lenge and Opportunity 

Health of the U.S. economy + Trade deficit 
+ Industly's response + Federal policies 4 Role of 
science and technology 

Moderator: W. Dale Compton, Senior Fellott: ,National 
Academy of Engineering 

Speakers: Huddy WlacKay, iblember, L1.S. House ofRep- 
resentatives (D-FLj; and Co-Chairman, Congressional 

14-00 SCIENCE, VOL. 235 



Caucus on Competitiveness; Erich Bloch, Director, Speakers: Robert W. Dean*, Special Assistant to the 
National Science Fo~lndation; Joseph Duffey, Chancel- President for National Security AfSairs, National Secur- 
lor, University of Massachusetts; and i\.lember, Execu- ity Council; Richard L. Garwin, IB12/1 Fellow, Thomas J .  
tive Committee, Council on Competitiveness Watson Research Center; John Shattuck, Vice- 

4:30 p.m. Agency Perspectives on R&D in the FY 
1988 Budget 

Simultaneous small group sessions + Highlights of 
major agency R&D budgets + Congressional 
reactions + Opportunities for questions and discussion 

Department of Defense: Ted G. Berlincourt, Director, 
Research and Laboratory Management, DOD 

Department of Energy: Joel A. Snow, Director, Sci- 
ence and Technology Afairs, DOE 

National Aeronautics and Space Administration: 
Frank B. McDonald, Chief Scientist, NASA 

National Institutes of Health: Jay Moskowitz, Associ- 
ate Director for Program Planning and Evaluation, NIH 

President for Government and Public AfSairs, Harvard 
University; Charles H. Herz, General Counsel, NSF; 
Mitchel B. Wallerstein, Oflce of International Aflairs, 
National Research Cobncil 

(B) Setting Scientific Priorities: Big/Little Science 
and Facilities Decisions 

Moderator: Thomas H. MOSS, Dean of Graduate Stud- 
ies and Research Center, Case Western Reserve Univer- 
sity 

Speakers: Norman Hackerman, Chairman, Scientific 
Advisory Board, Robert A. Welch Foundation; Mildred 
S. Dresselhaus, Institute Professor, )WIT; Donald K .  
Stevens, Associate Director for Basic Energy Sciences, 
DOE 

National Science Foundation: Sandra D. Toye, Con- (C) Defense R&D Budgets: Impacts on the overall 
troller, NSF R&D System 

Department of Commerce: National Bureau of 
Standards/National Oceanic and Atmospheric Ad- 
ministration: Raymond G. Kammer, Deputy Director, 
National Bureau of Standards; and Alan R.  Thomas, 
Deputy Assistant Administrator for Oceanic and Atmo- 
spheric Research, NOAA 

6:00 p.m. Reception 

Cocktails and hors d'oeuvres + Hosted by , M A S  

Moderator: Kazuhiko Kawamura, Associate Director, 
Center for Intellisent Systems, Vanderbilt Llniversity 

Speakers: Rodney Nichols, Executive Vice President, 
Rockefeller University; Leo Young, Oflce of Deputy 
Undersecretary of Defense for Research and Advanced 
Technology; Lloyd Dumas, Professor of Political Econ- 
omy and Economics, University of Texas-Dallas; 
Stephen H. Unger, Professor of Computer Science, 
Columbia University; John P.  Holdren, Professor of En- 
ergy and Resources, University of California-Berkeley 

Friday, 10 April 12:15 p.m. Cash Bar Reception 

12:45 p.m. Luncheon 
7:45 a.m. Breakfast 

Presiding: Sheila E. Widnall, President, M S ;  and 
Speaker: A Member of Congress to be announced Abby Rockefeller Mauze Professor of Aeronautics and 

9:00 a.m. Major Issues in Science and Technology Astronautics, MIT 
Policy: Concurrent Sessions Speaker: James C. Fletcher, Administrator, National 

(A) Government and the Dissemination of Science and 'pace 

and Technology Concluding Remarks: William D. Carey 

Moderator: Dorothy S. Zitlberg, Senior Research Fel- 2:30 p.m. Adjournment 
low, Science, Technology, and Public Policy Program, 
Kennedy School of Government, ~arvard University Use registration forms on following page + 

For further details, write: AAAS R&D Colloquium, Public Sector Programs, 
1333 H Street, NW, Washington, DC 20005. 

Sponsored by the AAAS Committee on Science, Engineering, and Public Policy 

American Association for the ~dvancement of Science 
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12th AAAS R&D Colloquium 
Washingt~n, D.C. 
9-10 April 1987 

The Capital Hilton, 16th & K Streets, N.W., Washington, D.C. 

Please Type or Print Clearly REGISTRATION FEES 

Name $170 Full (meals and publicat~ons) $ 
(last) (flrst and ~nltial) 

Affiliation $125 Partlal (publications only) 

Mailing Address $ 60 Student (publications only) 
(street and number) 

(city) (state and z~p) (telephone number) 
SEPARATE MEAL TICKETS 

$ 22 Lunch, Thursday (9 Apr.) 
13 Check enclosed or charge to my VISA or 17 MASTERCARD 

$ 8 Breakfast, Friday (10 Apr.) 
Card No. Expiration Date- $ 22 Lunch, Friday (10 Apr.) 

Cardholder's signature - TOTAL AMOUNT: $ 
Check here if you need special services due to a handicap. We will contact 
you before the meeting. 

Packets will be mailed to preregistrants on about 23 March; registrations received after 23 March will be held at the AAAS 
Registration Desk in the Capital Hilton. Refund Policy: Advance registration fees and meal tickets will be refunded for 
cancellations received by 3 April; no refunds will be made on cancellations received after this date. 

Registration fees include all sessions and publications; meals are included only with payment of full registration fee. 
All registrants receive AAAS Report XI/: Research and Development, F Y  1988 before or at the Colloquium, published 
Proceedings after the meeting, and a supplementary report, Congressional Action on R&D in the FY 1988 Budget, 
in the fall. 

Mail registration form to: AAAS Meetings, R&D Forum Registration, 1333 H Street, N.W., Washington, D.C. 20005 

Capital Hilton Hotel Reservation 
AAAS R&D Colloquium + 9-1 0 April 1987 

(Reservations received after 13 March cannot be guaranteed) 

Send confirmation to: 

Name Street 

City State Zip Telephone No. 

Other occupants of room: Name Name 

Room: Single ($1 15)* Double ($135)" Twin ($135)* *Add 10% D.C. sales tax and $1 occupancy tax. 

Arrival: Date Time Departure: Date Time 

Be sure to list definite arrival and departure time. Check-in time is 3:00 p.m.; check-out time is 12 noon 

Special housing needs due to handicap 

Enclose separate check, made out to The Capital Hilton, for first night's room deposit or provide major credit card 
information: 

Credit Card Name Number Expiration Date 

Cardholder's signature 

Mail hotel reservation form to: Reservations, The Capital Hilton, 16th & K Streets, N.W., Washington, D.C. 20036 





i The new frontiers in biology today are the frontiers of 
I biotechnology tomorrow. . . . . . . 

Frontier 

i 
1 Edited by 

BIOTECHNOLOGY: 
The Renewable i 

I Daniel E. Koshland, Jr. 

1- - BlorECHNoLoCy -' - - 
- -- 
-- - 
-- The -- 

-E Renewdble Frontier i:i 

1 Editor, Science 
Discoveries in the modern biology laboratory are of great practical importance in industry 
today, as they have been in medicine for many years. This volume clearly illustrates the 
extraordinary cross-disciplinary aspects of modern biology and its tremendous impact on 
the future. Like its 1984 predecessor, this collection presents the latest and most important 
topics at the forefront of biological research. Compiled from papers in Science, 1985. 

f Contents 
I. New Techniques IV. Hormones and Metabolism 

In Vitro Mutagenesis Atrial Natriuretic Factor 
Novel Genomes of Large DNA Viruses The LDL Receptor Gene 
Heterologous Protein Secretion from Yeast Human von Willebrand Factor 
Genetic Linkage Map of the Human X Chromosome 
Protein Insertion into & Across Membranes V. Biotechnology 

Biotechnology & Food 
II. Immunology Drug Biotechnology: The Japanese Challenge 
Transfectomas to Novel Chimeric Antibodies 
Histocompatibility Antigens on Murine Tumors VI. Virology 

Factors in Protein Antigenic Structure Nucleotide Sequence of Yellow Fever Virus 

I 
Three-Dimensional Structure of Poliovirus 

Ill. Developmental Biology and Cancer 

Spatially Regulated Expression of Homeotic Genes VII. Plant Sciences 

in Drosophila Arabidopsis thaliana & Molecular Genetics 
Plasticity of the Differentiated State Safety & Genetic Engineering in Agriculture 
Oncogenes in the Cytoplasm & Nucleus 
Granulocyte-Macrophage Colony-Stimulating Factors VIII. Behavior and Sensory Phenomena 

X-Ray Structure of Displatin with DNA The Cellular Basis of Hearing 
lmrnunoglobulin Heavy-Chain Enhancer: Insect Colony Sociogenesis 

Tissue-Specific Factors Neurotrophic Factors 

1986; 400 pp.,  comprehensive index, 125 illustrations and  tables 
Hardcover S29.95; AAAS members $23.95 ISBN 0-87168-314-7 
Softcover $17.95; AAAS members 514.35 ISBN 0-07168-283-4 

i VISA, Mastercard, and  Choice accepted; include account number, expiration date, and  signature. Order f rom 
American Association for  the Advancement o f  Science, Marketing, Dept. F, 1333 H Street, NW, Washington, DC 
20005. Please add  $1.50 postage and  handl ing per  order. Allow 4 - 6 weeks for delivery. 



THE SCIENTIST 
AVoice for the Science Professional 

THE SCIENTIST is a new kind of 
publication for professionals working in the 
sciences. It is a newspaper. . . concisely written, 
lively to read. And, we think you'll find the 
broad scope of its reportage uniquely helpful in 
your career. 

THE SCIENTIST is not meant to replace the 
scientific journals you now read. Instead, 
THE SCIENTIST focuses on key issues and 
matters outside the lab that can directly affect 
the conduct of science . . . and the people of 
science: tough issues of scientific ethics; 
pdlitical questions of science policy; financial 
topics that affect the economics of science; and 
the personal financial rewards of working in 
the sciences. And THE SCIENTIST reports 
hard news. . . from research fronts around 
the world. 

THE SCIENTIST is published every-two- 
weeks, 24 issues a year. 

A "must-read" newspaper 
for every professional working 
in the sciences. 

In every issue of THE SCIENTIST, you'll 
fmd timely news, interpretive reports and 
valuable information that can help you - and 
every professional working in the scientific 
arena - cope with the rigors of your profession. 

THE SCIENTIST is edited for bench 
scientists, professors of science, science 
administrators, and virtually everyone charged 
with formulating and monitoring science 
policy. THE SCIENTIST is a forum where all 
science professionals can voice their special 
concerns and share new perspectives. 

A forum for science professionals. 
THE SCIENTIST is the first true "trade" 

newspaper of science.. . filling a need in the 
scientific community that grows more 
imperative witheach year that passes. 
Physicians, attorneys and other professional 
groups have had access to such publications for 
Inany years. In much a similar manner, 
THE SCIENTIST reports on key issues of 
concern to all working science professionals 
and opens its pages to every point-of-view. 
In fact, the major contributors to THE 
SCIENTIST are people such as you, the 
working science professional. 

And in each issue of THE SCIENTIST, 
you'll find a lineup of engaging regular 
features.. . 
Face to Face. .  . revealing interviews with the 
people of science. 
Personal Communication.. .personal 
accounts hy top scientists of their most 
important moments. 
Ex  Libris . . .pithy excerpts from important 
new books on the conduct of Science. 
So  They Say. .  .quotes from across the world's 
media to fill you in on what they're saying 
about science. 
Reviews.. .books, films, television and 
reviews of software. 
Tools.. . a  wide-range oftopics on the nuts and 
bolts of doing science . . . from microcomputers 
and laboratory design to sorting references and 
organizing reprint collections. 
Lists.. . upcoming meetings, sources 

of funding, news about people, books going 
to press and awards. 
Classified Ads .  . . for science professionals 
looking for new jobs. . . for recruiting science 
professionals. And, at  only $22.50per column 
inch for "Positions Wanted" advertising, THE 
SCIENTIST offers you a practical and effective 
way to prospect for new opportunities. 

From front page to back, THE SCIENTIST is 
packed with news and information that you 
won't find in any of the publications you are 
reading now. 

Issue after issue. THE SCIENTIST will 
keep you abreast ofthe important news you 
need to know. And, it will give you clearer 
insights into the key issues and events that will 
reshape the science workplace in the years 
immediatelv ahead. 

INTRODUCTORY 
NO-RISK 
SUBSCRIPTION 
OFFER.. . 
SAVE $11 on a one-year subscription 
SAVE $27 ifyou subscribe for two years. 
Circle No. 153 on Readers' Service Card 

ri 2aeeilPSfi 

6 
GUARANTEE TO YOU /j 

Ifyoudon ' t  f i ndTHE SCIENTIST to be 
everythlngwesay ~t 1s. you cancancel 

you rsubsc r~p t~on  and we w i l l  lmmed~ate ly  f 
refund your money Corthe ~ssuesremaln~ng.  

Noquestlons asked. k 

C mImmImmImI=m========m= 
Mail to: THE SCIENTIST,P.O. Box 677 Holmes, PA. 19043 1 
i Y O U R B E S T B U Y  -%Years (48 issues): $89 (Save $27 of f  the regu lar  annua l  pr lceover  two  years.) 

1-Year  I n t r o d u c t o r y  R a t e ( 2 4  issues):$47 (Save $11 o f f t he  regu lar  annual  subscr~pt ion ra te  of$58.1 0 Payment  Enclosed U Bill M e  
Pleasecheckone box in 
column "A"andone box incolumn "B" 

0 only! 
A 

NAME A. FIELDOF INTEREST 
01 ~ A O ~ , C U ~ ~ U , ~ ~ S C I ~ ~ C ~ S  

TITLE 026 8klogical Scfencss 
030 Medical Sciences 

ORGANIZATION 
04 q Environmental Sciences 
050 Eanh Sc(ences 
060 Malerlal Science 8 

STREET Engineering 
070Physlcs 
08n  Social Science 

CITY 1oOChemirtry 
WOClher (PleasespeciW) 

B.FUNCTlONMORK ACTIVITY 
01 q PresldenVCEO 
0 2 0  General Admlnlstrat~on and 

Flnanc~al Management 

I 
0 3 0  R B  DManagement 
0 4 0  Pradlcln Researcher 8 Sc~ent~st 
050 lndepen3entand Profess~onal 
0 6 0  Prod~cUMaMng Management 0 
0 7 0  Educator 
OBOLeglslatlonlR ulat~on 
090~lbranan/lnto?peclallst 
l o  Oofher (Pleasespeclly) 0 

ACT MBV47 
lbarder your aukriplion to 

THE SCIENTIST 

STATE ZIP I NWPE hCan,&Me~.~0.ddS6<0<kwt .ab@ AI l~ the~ fow !~~  $990neyear a ~ ~ . c e r @  $1290n@.~@ara~rme!l P ~ ~ m ~ n ~ m u ~ L m ~ m p a n ~ a I l ~ ~ r e t ~ n  
subzrlpllonorders 

L 



Compact 
Fraction Collector 
Packs 174 Tubes 

Into a Square Foot. 
And Costs Just $995. 

It's versatile. Retriever I1 can handle up  to four 
columns at once and collect by time, drops, or pulses 
from a pump. You can set volume directly in 0.1 or 
1 ml increments if you're using it with an Isco Wiz 
pump. An optional fraction programmer lets you cut 
peaks based on slope or retention time. 

Fast movement means Retriever I1 is as useful for 
HPLC as it is for low pressure prep work Lift-out 
racks hold 10 to  18 mm tubes or 28 mm scintillation 
vials. 

It's reliable. Retriever II uses the same coldroom- 
proof mechanism that Isco has perfected over many 
years in 20,000 similar fraction collectors and auto- 
samplers. Many are still going after 15 years! 

Retriever I1 is the best value in mid-sized fraction 
collectors. For more information, or to order one 
now on 14- day approval, call toll free (800)22& 
4250. Orwrite 1x0, Inc., P.O. Box 5347, Lincoln, NE 
68505. 

ISCO 
Circle No. 101 on Readers' Service Card 

MICROBIAL AND 
MOLECULAR GENETICS: 

BIOTECHNICAL ADVANCES 
MAY 13-15,1987 

Director 
EDMUND C. C. LIN, Ph.D. 

Co-Di rectors 
J.R. BECKWITH, Ph.D., R. JOHN COLLIER, Ph.D. 

BERNARD N. FIELDS, M.D. 

Sponsored by 
the Department of Microbiology 

Molecular Genetics 
at Harvard Medical School 

Tuition $39500. For 
Application write to: 

HARVARD MEDICAL SCHOOL 
Dept. of Continuing Education 

Boston, MA 02115 
All foreign payments must be 

made by a draft on a U.S. Bank. 

LABORATORY 

AUGUST COURSES-1987 
Cell and Molecular Biology of Plants, August 3 - 15 
A Cooperative Program of the Marine Biological 
Laboratory and The University of Georgia. Major 
themes of plant biology as illuminated by methods of 
cell and molecular biology, and biotechnology. 
Leon S. Dure and Joe L. Key, The University of 
Georgia, Co-Directors. 

Cellular Neurobiology in the Leech, August 5 - 25 
This course applies techniques and approaches of 
cellular and molecular neurobiology to the study of a 
single nervous system, that of the leech. 
John G. Nicholls, Biocenter, University of Basel, 
Director. 

Molecular and Cellular Immunology, August 3 - 15 
This intensive course surveys the state of this rapidly 
advancing discipline for students whose research 
training and interests have been in fields other than 
immunology. 
Carol L. Reinisch, Tufts University School of Veter- 
inary Medicine and Darcy B. Wilson, Medical Biology 
Institute, LaJolla, CA, Co-Directors. 

DEADLINE: April 15,1987 
For further information, contact the Office of 
Sponsored Programs, Marine Biological Laboratory, 
Woods Hole, MA 02543, (617) 548-3705, x 216. 



Why not load a 20-pL sample immediately apparent to those 
into a ~ O - ~ L  sample loop? Seems 
just right. But it's all wrong. 

It's wrong because loading a 
volume of sample equal to the vol- 
ume of the loop produces the worst 

$$~*t$ 
ytt;\pt:$ accuracy and precision. Much more 
6f%,*ggpi sample-or much less-is bettec 

This is one of several important 
facts about LC sample injection not 




