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Figure Lengnd: "P end-labeledlambda 
Hind ill markers were electrophoresed 
in 0.8% agarose. The DNA was then 
transferred to a nylon membrane with a 
vacuum blotter at 30mm Hg below at-
mospheric or with the PosiBlot pressure 
blotter at lOOmm Hg above atmospheric. 
Both transfers were carried out for 15 
minutes. As can be seen, pressure blot-
ting transferred significantly mom DNA 
in the same period of the ,  especlllly in 
the higher molecular weight range 
(largest band is 23 kilobases). 

I 
The WtaWermUV Cmsshker k e s  nucleic acids to solid supports 

I 
L - Z D ~ W ~ En 

such as nihwehlose or nylon membranes, in less than one minute. 

s"8zd85- N  P (O.-N g l ~ g g  This compares Edvorably to vacuum baking, which requires 2 hours. 
The !kakhker aaually monitors the ultra violet energy flux and 

1 dea&ates the light source upon mdmg the w-programmed 
energy level (Figure4). Figure 3shows an autoradiogram of a human 
genomic Southern Mot performed using the VAGE, PosiBlot and 
Sa;Ualinker all in 2.5 hours. 

A Vacuum B. Pressur~ 

The H o t m  positive pressure Matter perm- i e  transfc- _ 

I 
nudeic ldds in 113 thetoaof vacuum blottem aud 1/50 the t h e  of 
capillary blotting (Figure2). PtessureMatting does not dehydrate gels 
as do other methods. This allows the use of substantially higher 

pressure dilkmtials, compared with 
vacuum blottiog, without gel 
c o w .  The PodBlot appamtw 

Saatagene offers a full selection of nitrocellulose, reinforced 
nitrocellulose and nylon membranes. Each membrane is sttingently 

I lot tested to ensure consistency when performing Northern and 
Southern blotting. Please call Technical Services for detailed infoma-

-%PI- tion on Stmagene's time saving blotting svstenls and membranes.- wm -
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COVER Graphical representation of the motion of satellite orbits in phase space 
(the space whose dimensions are position and momentum). Each point fixes the 
orbital eccentricity and argument of perigee; color bands correspond to constant 
energy levels. Rendered by contour "painting" on a massively parallel processor, the 
plot reveals a startling configuration of equilibria spawned by pitchfork and saddle 
node bifurcations. See page 833. [Computer graphics generated on a Thinking 
Machines Corporation CM-2 by Etienne Deprit and Liam Healy, Naval Research 
Laboratory, Washington, DC; photographic image by Mark Stucky] 
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Master 96 wells wit 
two simple instrume 
One pipettes... 
The BrinkmannTransferpetteTM8112 fits comfortably 
in your handwhile you are performing8- and 12-channel 
sample transfers and serial dilutions. 

The other repeats... 
The Eppendorf Repeater Plus/8'" reducesthe fatigue 
of routinelyfilling 96-well plates by rapidly dispensing 
up to 48 times without refilling. 

And Brinkmannhasboth. 
Both instruments have unique 
features to helpyou masteryour 
laboratoryprocedures. 

Call 800-645-3050;in NewYork, 
516-334-7500. Or write 
BrinkmannInstruments, Inc., 
Cantiague Road,Westbury, 
NY 11590. (InCanada: 
416-675-7911; 50 Galaxy Blvd.) 
Rexdale,Ont. M9W 4Y5) 
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Black holes 

IT is possible that most galaxies har-
bor a massive black hole (page 
817). But proof of a black hole's 

existence is tricky: with its greatly com-
pressed mass and total absorption of 
light, a black hole is only really detect-
able through its effects on nearby stars 
and gases. Flares from disrupted stars 
that are being sucked into black holes 
may be the best diagnostic signs of a 
black hole's presence, but, if the hole's 
mass is much greater than lo8 solar 
masses, some stars could be swallowed 
whole without releasing telltale gas-
eous debris. Rees reviews the evidence 
favoring black holes as end points in the 
evolution of active galactic nuclei and 
also assesses less attractive alternatives. 
Two to three billion years after the Big 
Bang, quasar activity peaked in galactic 
centers; now dead quasars may be at the 
centers of most galaxies. In part, then, 
galactic aging involves collapse of much 
of the galaxy's mass onto the black hole. 
Mergers of galaxies may be accompa-
nied by hole mergers. And, in the very 
oldest quiescent galaxies, black holes 
may be so fuel-depleted that, though 
present at the galactic center, they will 
lurk undetected. 

Philadelphia 
chromosome effects 

THE Philadelphia chromosome is 
found in tumor cells of virtually 
all patients with chronic myelog-

enous leukemia (CML). This chromo-
some is a hybrid of chromosomes 9 and 
22; the fusion of these two chromo-
somes produces a new gene that en-
codes a new protein, ~ 2 1 0 ~ " " ~ " ~ ' ,which 
is suspected of inducing CML. Daley et 
al. report that when ~ 2 1 0 ~ ~ ~ ' " ' "is' in-
serted (on a retrovirus vector) into 
mouse bone marrow cells and the cells 
are transplanted into recipient mice, a 
disease is induced in some of the ani-
mals that exhibits features of human 
CML (page 824).The most characteris-
tic changes observed in the diseased 
animals were enlarged spleens and gran-
ulocyte-rich blood. This system affords 

opportunites for studying the cellular 
origins of ~ 2 1 0 ~ " ~ ~ " ~ ' - i n d u c e dtumors, 
for following the stages of disease pro-
gression, and for evaluating new thera-
pies for CML. 

Hominid scanning 

Two parameters used for inferring 
evolutionary relations among 
early hominids are brain size and 

cranial circulation pattern. With com-
puted tomography (CT) technology, 
Conroy et a / .  studied the cranial anato-
my of a specimen of the early horninid 
Austvalopithecus ajicanus (page 838).The 
CT scans indicated that the venous out-
flow pattern of specimen MLD 37/38 
was like cranial circulation Datterns of 
other Australopithecus ajicanus specimens 
and those of early H o m o ;  accornrnoda-
tion was apparently being made for 
bipedalism and an upright body pos-
ture. The circulation pattern differed 
from what was characteristicof Austvalo-
pithecus robustus and Australopithecus afar-
ensis, two species that probably were 
not in the direct line to modern hu-
mans. The imaging technology allowed 
for "reconstruction" of a missing por-
tion of the cranium of specimen MLD 
37/38, and, from the reconstruction, 
the cranial capacity was calculated at 
425 cubic centimeters, which is smaller 
than previous estimates. For compari-
son. modern human brains have ca~aci-

I 

ties in the range of 1400 cubic centime-
ters. 

Primacy of secondary 
structure 

0NE of the regulatory genes of 
the AIDS virus is vev; it en-
codes the Rev protein, which 

facilitates the movement of messenger 
RNA molecules from the nucleus to the 
cytoplasm. Rev is essential for HIV 
replication and, therefore, might be a 
target for therapeutic intervention if its 
mechanism of action or structural re-
quirements could be understood. Rev 
interacts with a region called RRE on 
messenger RNA molecules; RRE folds 

into a complicatedflower-likestructure. 
Olsen et al. show that the interaction 
between RRE and Rev is not altered 
when mutations are made in the nucleo-
tide sequence of RRE's "stem struc-
ture" (page 845). In contrast, destruc-
tion of the stem abolishes the interac-
tion of Rev and RRE; a second com-
Densatorv mutation that restores the
I i 

secondary structure restores Rev-RRE 
binding and function, even though the 
RRE loop ends up with an entirely 
different seauence. While maintenance 
of secondah structure is key to the 
interaction of Rev with RRE, other 
motein-RNA interactions d e ~ e n don 
;he integrity of both primaryLandsec-
ondary structures and certain protein-
DNA interactions depend only on in-
tact primary structures. 

Phenotypically mixed 
AIDS viruses 

Awarning flag is being raised re-
garding the suitability of certain 
model systems for realistic as-

sessments of the normal behavior of the 
AIDS virus HIV-1 (page 848). Lusso et 
al. report that when HIV-1 is grown in 
human tumor cells that are also infected 
(as a result of passage through a mouse) 
with a murine leukemia virus, the time 
courses for HIV-1infection, for antigen 
expression, and for evidence of the vi-
ruses' cytopathic effects are accelerated 
compared with time courses in cells not 
hosting the mouse virus. Although spe-
cific changes in the DNA and proteins 
of the two viruses could not be identi-
fied, phenotypically mixed viruses were 
apparently produced, and the "chime-
ric" HIV-1 viruses were able to infect a 
number of cell types that are not their 
natural hosts. Spurious conclusions 
about the biologic properties of HIV-1 
could be drawn from experiments in 
which phenotypic mixing has occurred; 
furthermore, dangerous outcomes of 
such experimentscould include produc-
tion of more virulent organisms or or-
ganisms with expanded host ranges. 
The implications of these data are fur-
ther discussed by Marx (page 809). 

RUTHLEVYGWER 
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CLONED, EXPRESSED, & PURIFIED BY AMOEN 
MARKETED BY AMGEN BIOLOGICALS 

QUALITY ENSURED BY AMGEN BIOLOGICALS 

INTERLEUKINS 
IMMUNE RESPONSE MODIFIERS 
ANTIBODIES 
GROWTH FACTORS 
HEMATOPOIETIC FACTORS 
ASSAY SYSTEMS 
DNA PROBES 
SPECIALTY CHEMICALS 

For additional information please call 
Amgen Biologicals 
1-800-343-7475 
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It begns over a cup of coffee 
or tea. Because first we need to talk. 
But not about model numbers and 
purchase orders. 

We need to talk about what 
you want and need. About how you 
prefer to run your laboratory - 
philosophies, methodologies and 
procedures. 

At first, you'll do  most of the 
talking, while we listen. And learn. 
Then - and not until then - we'll 
recommend the best answer for your 
particular analysis needs. 

You may need the superior 
quantitation and reproducibility 
of the classical ion exchange tech- 
nique. Or the speed and sensi- 

tivity of reversed phase. We offer 
them both. 

For the flexibility of HPLC, 
we offer System Gold: the Personal" 
Chromatograph. And the System 
6300 dedicated ion exchange ana- 
lyzer for physiological and dag-  
nostic applications. 

Whchever your choice, we 
provide proven methods, too. Com- 
plete and guaranteed. 

You see, we've been involved 
in automated amino acid analysis 
since Moore, Stein and Spackman 
pioneered it in 1958. So you can 
rely on us for in-depth applications 
and technical support. Anytune. 
All the time. 

That's why you can trust our 
recommendation. But we won't 
recommend a thing until we sit down 
and talk. And listen. 

Take the first step in success- 
ful amino acid analysis. Contact 
your local Beckman office in major 
cities worldwide. In the US, call 
800/742-2345. 

Beckman Instruments, Inc., 
Altex Division, 2350 Carnino Ramon, 
PO. Box 5101, San Ramon, Cali- 
fornia 94583. 
Send Representative and Literature Circle No. 165 
Send Literature only circle No. 166 

BECKMAN 
Pittsburgh Conference March 5-8, New York City Booth 5005-51 06 
AX88-1059 01988, Beckman Instruments. Inc 
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The Product 
.remarkable 99% efflclency In the separa 

tion of feces and urlne* 

15 completely Integrated parts that assem-
ble qulckly and easlly r 

F 
same unrt can accommodateother 
specres only feeders and floor differ 

meets ILAR requirements 

.collected waste can be removed from 
below cage floor wlthout stressing the ani-
ma1 All separation component parts are 
accessible from below cage floor 

d~sposablestyrene "separator'' for toxlc or 
radioactive studles All other components 
are autoclavablepolycarbonate or staln-
less steel no glass handllng 

* 

Howto order this system I 

Call Customer Servlce people at 800-
526-0469today and convinceyourself that ' t 

@
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'This metabolic system does Indeed yteld remarkable re 
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tlonlng In addlt~oncustomers ~nthe US will be contacteti 

4 
by  a technical sales representative to provlde further con 
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Maywood, New Jersey 07607 -/ 
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INTRODUCINGNEB'S NEW COLOR CODED BUFFERSYSTEM 

Simplifiedfour buffer system
Guaranteed 100%activity
Same consistent quality
Buffers shipped free with every enzyme 
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Mmn #7 "Cutting-Edge' Technology 
for Clonal Selection 

ACAS 570 Interactive Laser Cytometer . . . The Cytometer For All Reasons 
The ACAS is tbe pioneer instrument 

for Interactive Laser Cytometry , giving you 
new techniques for quantitative fluores- 
cence analysis and adherent cell sorting. 

It is the only instrument you can use 
for the automated selection and cloning of 
adherent cells in culture. With the ACAS 
you can: 

Screen cells, 
Sort cells in culture based on physical 
and biochemical measurements, 

fio-dimensional, pseudo-color Jluorescence image of mutant at frequencies 
FDG-labeled. IacZ: ,VIH3 T3 cells. one in a million, 

Clone cells without altering morphol- 
ogy, phenotype, or viability, 

cloned using the patented ACAS "Cookie- 
Cutter"" technique. The ACAS provided 
quantitative criteria to select lacZ' and 
lacZ- cells, and to distinguish between high 
and low expressers for cloning. 

You can use this powerful interactive 
technique for the automated sorting and 
cloning of: 

Mutant cells 
Transfected cells 
Hybridomas 
Rare cells 

In addition, you get d these reasons 
that make the ACAS 570 tbe cvtometer for 
cell and molecular biology research: 

Isolate subpopulations of cells for #I  -Interactive Laser Cytometry 
quantitative fluorescence analysis #2 - Quantitative Fluorescence 
and, Measurements 
Automatically store cell locations #3 -Sensitive Fluorescence 
for repeated scans of the same cells Measurements 
over time. #4-Comprehensive Interactive Software 

Meridian lnstruments Inc., introduces a #5-Versatile Integrated Instrumentation 
major breakthrough in cloning transfected #6-Quantitative Confocal Microscopy 
cells with the ACAS 570. The ACAS was Only the ACAS 570 brings the 
used for the screening, selection, and clon- methods of cell sorting and analysis to your 
ing of transfected mammalian cells carrying cells in culture. These are a few of the 

Histogram dispay OM-galactosidase positive, the E.coli IacZ gene! The product of expres- many reasons why the ACAS 570 is The 
NIH3 T3 cells. sion of the W g e n e ,  B-galactosidase, was Cytometer For All Reasons. Call us now 

measured using the fluorescent probe fluo- at 8001247-8084, or in Michigan 
rescein di-B-D-galactopyranoside (FDG).? 5171349-7200, to discover your reasons. 

I Selected cells were easily isolated and 

An example of ACAS cell sorting using tbe "Cookie- 
Cutter"" technique to isolate single cells in culture 
wbile preserving tbeir normd anchorage dependent 
growtb state. 

"See a demonstration of 
the ACAS at the SAC meeting, 
booths #11 and #12, and the 
FASEB meeting, booths #I747 
and #1749." 

- - 

Meridian Instruments Europe, Inc. Japan Scientific Instrument Co., Ltd. 
Industr~epark-West 75 6-7-5 H~gash~ Kasn 
B-2700 St N~klaas BELGIUM Edogawa ku Tokyo, 134 
Phone 01 1-32-3-7781760 Phone 01 1-81-3-877-81 11 
Fax 01 1-32-3-7781727 Fax 01 1-81-3-877-9236 lnstnments, lnc. ;;:z~sk 

Bringing Analytkal Fvwer to Phone 800 247 8084 
I Counay ofJune M When Howard Hugha  Medcd lnst~rure Un~vernty of M r h p n  and Asmlna H Jlwa Mendun Inarumens Inc tb, cell in ,-ulture 517 349 7200 
Woleculir Prober Inc Fax 517 349 5967 
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ANNOUNCING THE DAWNOFA NEW ERA 
INL-- - - ----Y II -----I 

- - --- - - - --- ----- -

Simplicity itself:a programmablestand-alonesystem that doesn't require 
a computer hookup and uses your animal identificationnumber. 

/ Microchipimplant 
shownat 8X 

Background 

Sometwoyearsago BioMedicDataSystemsrevolu-

codednumber.An interrogationsystemactivatesthe 
implantablechipwhichthentransmitsitsnumber.In 
effect:atruly foolproofsystemakinto addingaunique 
electronic "universalproductcode" to eachanimal. 

WhataretheBemfits? 

Thissimplesystemobso-
letesthetraditionalear 

Inaddition:theimprecisionof the conventional 
methodsisr e p l a dbypositive animal identification, 
Animal misidentificationor infectioncanindeedbecat-
astrophicshouldthey delay, impede,or destroy acru-
cial investigation.This simplefoolproof systemnow 
convertsear punchingor tagging, toe clipping,andtail 
tattooingintounacceptablerisks...andwho needs 
that when apositiveanimal identificationsystemis 
nowavailable! 

What aboutTissueResponse? 

As aresultof a N)S-weeksubchronicevaluationinrats 
andmice, therehavebeen: 

nosignificant effectsonnormalbodyweights. 
nopalpablemassesobserved. 
novisibletissuereaction. 

Thetissue responsetothe implantedmicrochipsis 
consideredto becompletelynon-adverse. 

Copyr~ghtO 610Med~cCorporat~on.1989 
Product spec~f~cat~onssubjectto changew~thoutnot~cePatentspendtng,US and lnternat~onal 



-"- - - - if it's lY-AAS-7----c:--J, lmD=-L, 
r-tr -o 2 C -e--Iit's... 

Produce Results; Don't Just 
Analyze Data 

Lay your film, gel or blot on the scanner, pop-
up the correct menu on our consistent, logical, 
user-friendly interface and click your mouse. 
Whether it's a DNA sequence, quantification of a 
I-D gel or making sense out of multiple 2-D gel 
patterns, The Discovery Series scans the film or 
gel, analyzes the data and gives vou results. 

I I 'me Software Packagesof The DiscoverySeries .I , : 
I , 

I.' DNA Code" - For automated, fast.and 95% 1 && t 

accurate DNA Seauence reading -"-' :- . 4 ,& 

2-D Gel analysis 

Ti-

- -
1 - - - - - - - - - 0 *;=$."I* ~$3 

. Quantity OneT"- For quantitative analy& - -*%: . - of all types of 1-D gels and Blots.: '. , . :j; -
." 

>''

-PDQUESTy - The world standard 'for ,:.:-,I:; lntrod~cin~r~~rrcurrruppruurwnt w u r c y u ~ n u x c ~ q

&;;;.:; ?nallsis,and databasing of 2-D gel?.. . The Discowry Series from ~ro te in~atabases ,lnc. I 



Announcingthe Dawnof a NewErain 
LaboratoryAnimalIdentification 

Youare nowlookingat thecompteteELAMS" (Elec-
tronic LaboratoryAnimal MonitoringSystem):the injec-
tionhandlewith 10implantablemicrochips,the scan-
ningwandthat interrogatesthechips, andthe 
ProgrammableIDDataAcquisitionSystem. Simplicity 
itself:Implantthischip, interrogateit,andkey inyour 
number.This stand-alonesystemdoesnot requirecou-
plingto acomputer.Nordoesthis systemask youto 
abandonyour animal identificationnumbers;whenan 

a 

animal isidentified,youranimalcodeisalwayssubse-
quentlydisplayed. 
Further:Sincethis system isnottiedinto acomputer, it 
canbeusedanywhere, eveninhostileenvironments. 
However,shouldyouchoose, itcaneasily becoupled 
to acomputer or aprinter.Foryour additionalprotec-
tion,aback-uprecordcanalwaysbecreatedinsec-
onds, Andthissystemworkswithanyanimalspecies Mlcrochlp IS subcutaneously ~njected~ntothe anlmal 

What about GLPCompliance? 

ELAMS" meets and exceeds the GLP guidelinespro-
viding a positive animal identificationmethodthat is 
cost effectiveand accurate. 

' To Learn Moreabout the ELAMSNI 
We inviteyou to learn more about this1 new user-friendly(ie.,to both animals and 

I people),state-of-theart system. Just call 
our toll free number or drop us a line at. .. 

DATASYSTEMSI 

Who is UsingBioMedic Data Systems' 
Implantable Micro ldentification (IMI")? 

More than 45 organizationsnow have the Bio Medic 
Data Systems ImplantableMicro Identificationinclud-
ing Sandoz ResearchInstitute,Schering Plough,C.I.11, 
Gene~alMotors, N.S.I.Technical Services,Stanford Uni-
versity, University of Miami, M.IJ (Notethat the Sandoz 
ResearchInstitute has submittedthe results of the first 
year of a two-yearstudy for publication.) 

C~rcleNo. 

a BIOMedlc DataSystems, Inc 
i 255 West Sprlng Valley Avenue 

Maywood, New Jersey 07607 
Phone.2011587-8300,Fax 2011843-8816 
Toll free number 1-800-526-BMDS 

EuropeanDistributor:UNO bv 
PO. Box 15,6900AA Zevenaar,Holland 
Marconistraat31,6942 PX Zevenaar 
Phone:08360-24451,Fax:08360-23785 

Japanese Distributor: 
Yuasa Shoji Co.,Ltd. 
13-10Nihombashi-Odemmacho 
Chuo-Ku,Tokyo 103,Japan 
Phone:03-665-6742,Fax:03-665-6994 
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NEW ENGLAND BIOLABS 


Molecular Biology 

ce
=Bio technology 

WHEN: 
Session I: June 3-June 16, 1990 
Session 11: June 19July 2, 1990 

WHERE: 
Clark Science Center 
Smith College 
Northampton, MA 

FACULTY: 
Dr. Steven A. Williams 
Dept. of Biological Sciences, Smith 
College, Northampton, MA, and Program 
in Molecular and Cellular Biology, University 
of Massachusetts. 

Dr. Molly Fitzgerald-Hayes 
Dept. of Biochemistry and Program in 
Molecular and Cellular Biology, University 
of Massachusetts. 

Dr. John McCarrey 
Division of Reproductive Biology 

School of Hygiene & Public Health 

The Johns Hopkins University 


Dr. Barton Slatko 
New England Biolabs, Inc. 

TO APPLY 
for this workshop, please submit a recent 
culrriculum vitae and a brief statement of 
motivation to: 

Dr. Steven A, Williams 

Dept. of Biological Sciences 

Smith College 

Northampton, MA 01063 


Summer Workshop 

We are pleased to announce the fifth annual New England Biolabs' 
Molecular Biology and Biotechnology Summer Workshops to be held 
at Smith College, Northampton, MA. 

INTENSIVE BENCH EXPERIENCE: This intensive, two-week course 
emphasizes hands-on molecular biology laboratory work. About six 
hours each day will be spent working at  the bench. 

EXPERIMENTS WILL INCLUDE: Purification of DNA, restriction 
enzyme digestion, gel electrophoresis, construction of recombinant 
DNA molecules, cloning in plasmid and phage vectors, cloning 
strategies, bacterial transformation and transfection, Southern and 
Northern transfer and hybridization, radioactive and nonradioactive 
labeling of DNA, polymerase chain reaction, pulse-field gel electro- 
phoresis, in situ hybridization, antibody screening of an expression 
library and DNA sequencing. Lectures and discussion sessions (at least 
three hours each day) will deal with all of the above topics and how 
these methods are applied in molecular biology research. 

INTENDED FOR BEGINNERS IN MOLECULAR BIOLOGY. NO 
previous experience in molecular biology is required or expected. 
Thirty participants will be selected from a variety of disciplines 
and academic backgrounds. Last year's participants included prin- 
cipal investigators, directors of programs, postdoctoral fellows and 
research assistants. Their fields of research included biochemistry, 
medical physiology, immunology, microbiology, plant biology and 
others. They came from large universities, small colleges, hospitals 
and industry. 

FEE: $2200 per participant includes lab manual, use of all equipment 
and supplies, and room and board (all rooms are singles). Fee includes 
the use of the libraries and all campus athletic facilities including 
indoor and outdoor tennis courts, pool, weight room, track, etc. 
Scientists living in developing countries with limited funds may apply 
for a scholarship to cover the cost of the workshop (travel not 
included). 

APPLICATIONS MUST BE RECEIVED BY March 30,1990. Notifica- 
tion of acceptance will be mailed by April 6, 1990. Payment in full will 
be due by May 11, 1990. Your application should include a C.V. and 
a statement of motivation. Please specify the session to which you 
are applying and indicate if you wish to be considered for the other 
session as a second choice. For additional information, please con- 
tact Dr. Steven A. Williams at (413) 585-3826 (between 1PM and 
5PM EST). 

(508) 927-5054 
32 Tozer Road, Beverly, MA 01915-55 10 TELEX 6817316 



We are still leading the way 
with advances in 

cell culture technology. 
BioCoatm Matrix-Coated Cultureware 

With the matrices 
you need: 

CollLgen 

Fibromctin 

Laminin 

Pow-Lysine 

Pob-L-Lysine 

Custom coated dishes 
and plates 
Combination and 
complex matrices 
coming. soon 

Gain the benefits of: 
Cell growth and function under physiological conditions. 

Same results time-afler-time-no plastic variation. 
Substantial savings of time and money. 

Exclusively &om Collaborative Research- 
your prime source of Cell Biology Products. 

Collabm Inso~rated 

Biomedical Products Division, Two Oak Park, Bedford, Massachwem 01730 
800-343-2035 or 617-275-0004, FAX 617-275-0043 

AUSraALU 
Intcgntcd SEicnces Ry. Ltd. 
Td. 61 2 858644 

PMNCB 
sochiboSA 
Td. 33 139 169676 

AUSTRIA GERMANY sWmmUmm 
Bionudicl, Hvdclsga MBH AdrmrChcmic Inacmffi 
Td. 43 222 39 35 27 El. 496221 502144 Td. 4 57 261100 

TAIWAN 
' &InstNnmt&. 2&?%%' 

UNITBDKINGDOM 
ulliwmd Bidogicals LTD. 
Td. 44 1870 8753 
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This is an actual customer order for Tekmar 

-
$i Sy. if 

Once our customers get used to the Treff Microcentrifuge 
quality, they'll accept NO SUBSTITUTES.Call, write, or check 
RS # below and ask for free samples for your evaluatio-
Maybethen you too will be a "NO SUBSTITUTE" believ 

CALLTOLL FREE800-543-4461 
IN OHIO 800-344-8569 
TEKMAR COMPANY 
PO BOX 371856 

F T- r 
ROUNDED 

CINCINNATI,OH 45222-1856 BOTTOM-
C~rcleNo. 124 on Readers' Service Card 
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INTERNATIONALADVANCED COURSE IN 
SCHOOL DJWEI,OPMENTAL NEUROBIOLOGY 
OF Praglia Abbey, Bresseo di Teolo, Padua, Italy
NEUROSCIENCESeptember30-October 10,1990 

The second course of the International School of Neuroscience will concentrate on "Dwel-
Under the patronage of: opmental Neurobiology," covering the following topics: Origins of Developmental Neure
Georgetown University science; Molecular Neurogenetics; Intercellular Communication During Nervous System
University of Bologna Development; Development of Sensory, Motor and Autonomic Systems; and Cognitive and
University of Brescia Affective Aspects of the Developing Mind.
University of Milan 
University of Padua The course will open on September 30 with a plenary lecture given by Rita Levi 
2nd University of Rome Montalcini (Rome, Italy) on "The Origins of Trophic Interactions." On October 10 the 
Italian Society for Neuroscience course will conclude with a symposium on "Early Brain Damage." 

Board of Directors: Lecturers will include among others: Giorgi M. lnnocenti (Lausanne, Switzerland), Daniel 
E. Costa (Washington, DC) Jeanmonod (Zurich, Switzerland),Jacques Mallet (Gif-sur-Yvette, France), John G. Nicholls 
G.M. Edelman (New York, NY) (Basel, Switzerland), Carla J. Shatz (Stanford, CA), Gunther S. Stent (Berkeley, CA), 
R. Levi Montalcini (Rome, Italy) Colwyn Trwarthen (Edinburgh, Scotland), Hendrik Van der Loos (Lausanne, Switzerland), 
Scientqic Secretaries: and Mario Wiesendanger (Fribourg, Switzerland). 
P.F. Spano (Brescia, Italy) Enrollment is limited to 50 students. Students will be selected on the basis of their 
M. Trabucchi (Rome, Italy) scientific merit and will represent all countries from which applications have been 
Ermtive Director: received. 
D.L. Cheney (Washington, DC) Application deadline: May 15,1990. 
Organtking Secretaty: Additional information about applications and travel grants can be obtained from Laura Linzi-
L.Linzi (Padua, Italy) P.O.B. 818-35100 Padua, Italy 

Fidia Research Foundation 1640 WisconsinAvenue, NW m Suite 2 m Washington, DC 20007 
Tel: (202) 337-7185 Fax: (202) 337-7188 



NO MORE 
SEPARATION 

ANXIETY 
/ 

i 
BioMag® magnetic 
separation performs better. 
If you're anxious to find a fast 
separation system that saves you 
money, solves difficult separation 
problems, and increases the quality 
of your results, BioMag® magnetic 
separation is the answer. 

BioMag particles stay in suspen
sion to maximize binding, then 
rapidly separate within a magnetic 
field. You don't need expensive 
equipment or even a power source 
to perform magnetic separation. 

It's convenient and ready-to-use. 
Select from more than 40 different 
compounds that come already linked 
with BioMag particles. Or, attach a 
wide range of biological molecules 
to BioMag particles yourself. 

BioMag separation is a proven 
technology, used extensively in a 
wide range of research and clinical 
diagnostic products. 

And here are just a few areas 
where BioMag separation improves 
both productivity and results. 

IN CELL SORTING. 

Nontoxic BioMag particles 
linked to a specific anti
body allow you to either 

negatively or positively select cell 
types right in your lab. And for 

(( ^ 

% «* . * 

the first time, you are able to sort 
large numbers of cells with a high 
degree of specificity and purity — 
at very low cost. To speed up 
FACS handling, you can enrich 
for small populations of cells 
before selection. 

IN DNA PROBE ASSAYS. 

BioMag separation gives 
you the convenience of 
test tubes, enabling you to 

run more tests at the same time 
You save on x-ray film and get more 
exact, quantitative results because 
samples are counted. 

IN IMMUNOASSAYS. 

\ ~ 1 Do all your assays one 
n l w a y — w ^ BioMag solid 

) ' ) phase separation. It works 
equally well with enzyme or radio
active tracers, and gives you the 
flexibility to choose the best format 
and configuration. 

As for speed, it can cut separation 
time by two-thirds. There's no 
centrifugation, and BioMag assays 
are easily automated. And they'll 
give you highest technical per
formance, with low CV's, high 
sensitivity and low mid-point. 

PRACTICAL PARTICLES. 

Advanced Magnetics has the largest 
variety of magnetic particles for 
biomedical applications in the 
world. Send for our catalog, or ask 
us today about how BioMag sep
aration can help you in your 
specific application. 

BIOMAG* 
SEPARATION SYSTEM. 

Advanced Magnetics, Inc. 
61 Mooney Street 
Cambridge, MA 02138 
617-497-2070 
1-800-RIAKITS 
1-800-343-1346 
FAX 617-497-6927 

Cell biology products are also available from Collaborative Research. Inc.. Two Oak Park, Bedford, MA 01730 
For research only. Not for use in human clinical diagnosis. 

800-343-2035 617-275-0004 
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THE ULTIMATE 
TIME CAPSULE. 

Only 17 mm long and 6 mm in diameter, the Model 1007D is the first 
implantable pump small enough for mice, but with a long enough 
duration to make it ideal for use in neuroscience, cancer and immunology 
research. The 1007D delivers a broad range of agents, such as peptides, 
cytokines, growth factors and inorganic salts, at 0.5 pVhr for an entire 
week-eliminating fluctuations in plasma levels and the need for frequent 
animal handling. 

It takes only minutes to fill and implant the 1007D, and operation is 
compietely automatic. A simple catheter attachment can be used to target 
delivery to specific sites. And each 1007D pump comes with ALZA's 
unparalleled technical support, literature updates, presentation materials 
and customized bibliography searches. 

To date, more than 4,000 studies have shown that ALZET pumps 
reliably deliver biological agents without disrupting normal animal 
growth, feeding or reproductive behavior. 

Put time on your side. Make the 1007D micro-osmotic pump the 
cornerstone of your next research program. For complete information on 
all ALZET pumps, call 800-692-2990. Erom Canada call 800-654-2990. 

OSMOTIC PUMPS 

ALZA Corporation l? 0. Box 10950 
950 Page Mill Road Palo Alto, CA 94303 

In Srveden, Finland, Denmark and N m contact ALAB Laboratorietjanst, Sollenmna,Tel. 8 754 00 65, FAX 8 754 19 84 In the United Kingdom, 
contact Charles River U.K., Ltd., Kent,Tel. 0843 823575, FAX 0843 823497 In France, Belgium and Switzerland, contact Charles River France, Cleon, 
Tel. 35 77 48 77, FAX 35 77 09 99 In Italy, contact Charles River Italia, Cakw,Tel. 39 50 99 15, FAX 39 50 82 19. In Spain and Porttigal, contact 
Charles River Spain, Barcelona,Tel. 33 30 90 13, FAX 34 11 29 36 In West Germany, Austria and The Netherlands, contact Charles River Wiga, 
Kisslegg,Tel. 075 63 80 41, FAX 075 63 87 64 InJapan, contact Muromachi Kikai Co., Ltd., Tokyo,TeI. (03) 241-2444, FAX (03) 241-2940. In the United 
States and other countries, please contact AUA Corporation at (800) 227-9953 or (415) 494-5067, FAX (415) 494-5151 

*Pump shown actual size. 
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Just a sampling of our animal care accessories. 
(Our catalog goes much further. . .and that coupon will provide a copy) 

rack 

Hanging cardholders 



P H . 4 R h l A C I A  L K B  

What's so special about peptides? 
A lot. Peptides wouldn't be peptides otherwise. techniques, applications and instrument systems 
The fact is that the vast majority are biologically for peptide work. That's one of our specialties. 
active messengers of very special events. Why not contact us to make it one of yours too? 

Pharmacia LKB have been isolating and puri- We help you manage biomolecules 
fying peptides for more than 30 years. Over the 
years, we've gained unique insights into how to 
optimize their separation, analysis and synthesis. 
We maintain updated information on the latest Pharmacia 

Pharmacia LKB Biotechnology 

Head offlce S d a n  Tel46 1018) 163000. Australla Tel 102) 8883622. Austria Tel102221 6866250. Balalum Tel1021 2424660. Brazil Tel55-11284581512898967. Canada Tel 1514) 4576661. Denmark 
Tel(02) 265200 East Europ. Tel43 (0222) 921607 ~ e d e k l  Republlc of ~ e r r n a n ~  Tel i0761) 49030. finland T=I (90) 5021 077 France Tel(O1) 3064 3400 Grast Britain ~e1'(0908) 6611 01. Holland 
Tel10311 348077911 India Tel (0812) 29634 Italv Tel102) 2532844126700475. JaDan Tel103) 49291 81 Norwav Tel1021549095 Soviet Union Tel46 1081 7998000 Soaln Te11341-36754411 Sweden 
Tel46 (08) 79980 00. ~wllzerianb Tel(01) 821 1816. uniid'states Tel ( p l )  4578000 Far ~ s b t  id 852 (5) 8148421~~ldd1e €art Tel30 (1) 8947396. Other &tintries Tel46 i08) 7998060. (8904) 1129 
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BIOTECHNOLOGY: FUTURE DIRECTIONS, 
At Synthedl, 

FUTURE POLICIES 
Public Policy Program -Conference 

W Foresaw the Need ... 
The College of William and Mary 

March 29-31, 1990 and Responded
Williamsburg, Virginia 

Introducing 

The "B~otechnologicRevolution" 1s well underway, hut seems to have 
paused. Early successes have been Impressive, hut new knowledge and S-OLIGOS 
pn~ductsare slower to emerge. This pause offers an opportunity to assess past 
progress and current dlrectlons to galn perspective on  h~otechnolog~cal 

Anti-Sense DNA 
developments, then uses, and the pollcy Issues they raw.  Sesslon toplcs 
Include: ( 1 )  Blotechnology In 1990: Looking Back, Looklng Ahead; ( 2 )  
Commercial Prospects: The Entrepreneurlal Role; (3) Optlmal Publlc 
Pol~cy:Balancing the Promotion and Regulation of B~otechnolog~calPro-
gress; (4)  The  Mapplng of the Human Genome: lmpl~cationsFor Health, 
Ethlcs, and Law. 

Partlclpants Include: Lor1 B. Andrews, Am. Bar Foundation; Kelth C. 
h o n e ,  Denlson U.; Samuel Broder, Natl. Cancer Inst.; Nancy L. Buc, 
Well, Gotshal & Manges, OTA Adv. Panel; Frank Bullock, Scherlng-
Plough Corp.; Steven Burrlll, Emst &Young; George destevens, Drew U. ;  
Bernard N. FlelJs, Harvard U. Med. S c h ~ o l& Cambridge Blosclence; 
Robert A. Flldes, Cetus Corp.; Rlchard D. Godown, Ind. Blotech. Assoc.; 
Henry Huhhard, Blotech. Practlce Group, Hill & Knowlton; Bruce F. 
Mackler, Mackler, Cooper, & Gihbs, PC, Gen. Council, Assoc. of B~otech. FOR A BIBLIOGRAPHY O N  S-OLIGOS, O R  INFORMATION O N  
Cos.; Margaret Mellon, Biotech. Pollcy Inst., Natl. Wildllfe Fed.; Stephen O U R  OTHER OLIGONUCLEOTIDE PRODUCTS, PLEASE CALL 
A. Merrlll, Natl. Acad. of SCI.;Arnal Kumar Naj, Wall St. 1.; Rlchard J. 
Roberts, Cold Sprlng Harbor Lab.; Leonard G. Schlfrin, Col. of Wrn. & 
Mary; Frank Young, Dept. of HHS; Norton Zlnder, Rockefeller U. 

1-800-336-7455 
--\ . . ' - = I F  . ,- - -
= L x i  . +.-

For information contact David Finifter, Dir., Public Policy Prog., or Karen 
Dolan, Conf. Admin., Col. of Wm. & Mary, Williamsburg, VA 23185 301-869-7455 .--a,'\d~=-? - -=]E,?;tz:-:-
(804)221-2369. Cutoff for guaranteed hotel reservations 1s March 2 .  --;>7L~;L- =IS.::__, 301-977-5079 

SYNTHECELL 
Conference support by CIBA-GEIGY Pharmaceuacals, Sand07 Cmp and CORP 

Schenng-Plough h~undatlon. 2096 C a i t h e r  Road ,  Rockville, M D  20850 USA 
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THE FIRST GENERATION: 
SCI-MATE DMS 4 CITE PRO-CITE 

REFERENCE MANAGER REF-11 
Any lot-to-lotvariation inherent in 
collagenase can work to your 
advantage, providing you optimum cell 
yield and viability. 

Worthington'sCollagenaseSampling 
Program enables you to evaluate up to 
three differentlots of collagenase in your own assay system 
and pick the best. Then you simply let us know and we will 
place a supply of this lot on HOLD for your work. 

There's no charge-you merely agree to purchasea 

formation now! 

Also available now: 
TISSUE DISSOCIATIONMANUAL our own additional 

Comprehensive, up-to-datelisting of 
procedures,applicationsand literature 
referenceson collagenaseand other 

tissue culture enzymes. 

Phone or FAX now for your copy! 
(800)445-9603 

In (NJ)(201)462-3838 
FAX (201)308-4453 
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