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Whenis
17 greater
than 207

When you're talking about the
Beckman JA-17 rotor compared with
any traditional 20,000-rpm rotor for
the same tube size. 7

The JA-17 holds 14 50-mL tubes.
That's nearly twice the capacity of
typical 8-place, 20,000-rpm rotors,
achieving nearly two runs in onel!

And the runs are 10% shorter
The k factor, a measure of rotor effi-
ciency, is a low 690 for the JA-17,

compared with the 750-770 offered

by 20,000-rpm rotors. That trans-
lates to reduced run times, even at
slower speeds.

The JA-17 rotor For such appli-
cations as nucleic acid precipitation,
cell homogenates, bacterial pelleting
and cell membrane purification, it's
proof positive that sometimes less
is more. '

For information on the impor-
tance of k factors in determining run
times, and a catalog of J2-21 Series
rotors, write to Beckman Instruments,
Inc., 1050 Page Mill Road, Palo
Alto, CA 94304.(800) 742-2345.
Offices worldwide. '

BECIKMAN

© Beckman Instruments, Inc.

Circle No. 246 on Readers’ Service Card

A

\

Runs in the JA-17 are Traditional 20,000-rpm

10% faster and process rotors hold only eight

14 samples. samples and have longer
run times.




Ehe Leader in
Scientific Information Management

For computerized current awareness services,
bibliographic management or grant management, more
scientists depend on Research Information Systems
than on all other products of this type combined.

Reference Manager
The leading bibliographic management program.

No other system offers the power and flexibility of
Reference Manager. This easy-to-use software imports
references from most leading on-line scientific data
bases and CD-ROMs, enables exceptionally rapid
retrieval of references, and automatically reformats
bibliographies in virtually any style. Reference
Manager truly takes the pain out of publishing.

Reference Update
The first computerized current awareness service.

Reference Update represents an entirely new approach
to the familiar problem of staying abreast of current
developments in the fields of biology and medicine.
With Reference Update, a personal computer, and a
few minutes each week, you can be aware of important

developments in your area of interest just days after
publication. Our powerful search software provides
rapid retrieval by author name(s), title and keywords, or
journal along with a variety of reporting functions.

Abstract Express

Subscribers to Reference Update can now obtain
abstracts of articles in seconds with the use of a modem
or FAX machine.

Grant Accountant
The efficient grant management software.

Grant Accountant is designed specifically for academic
departments that must deal with the problem of
administering grant funds. One of the first software
packages of its type, it tracks expenditures and provides
up-to-date reports on the status of all accounts. Grant
Accountant serves as any easy-to-use system of checks
and balances when it is time to reconcile laboratory
expenditures with institutional reports.

Call today for detailed information and a sample weekly
issue of the Reference Update service.

Research Information Systems, Inc.
Camino Corporate Center, 2355 Camino Vida Roble, Carlsbad, CA 92009 USA
(800) 722-1227, (619) 438-5526, Fax (619) 438-5573
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COVER  Just as the ancient navigators depended on maps and charts to explore
the unknown, investigators today are building maps and charts with which to
explore new scientific frontiers. This issue contains a special feature, The Human
Genome Map 1990 (pages 262a—262p), and special articles and reports relating to
genome mapping and the neurosciences. [Cover illustration by Scott Roberts,

Baltimore, MD]
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SORVA LIE Ultracentrifuges let you

select the speed and automation
that’s right for you!







t news for users of solid phase extraction columns

Save hours of time and improve results
by automating solid phase extraction
with the new ASPEC system

Automate all conditioning,
sample application, washing
and elution steps

Solid phase extraction is a time-
consuming, manually intensive job.
Depending on the protocol, it can take
several hours a day. By automating the
procedure, ASPEC (Automatic Sample
Preparation with Extraction Columns)
frees you for more productive work.
Ideal for most GC and HPLC applica-
tions, ASPEC automates sample
preparation for GC and both sample
preparation and injection for HPLC.

Extraction steps
automated by ASPEC

Pre-stored software for...

e three column conditioning steps
sample application to 108 columns
washing with up to three solvents
application of up to three elution
solvents

¢ on-line HPLC injection

Programmable steps for...

e addition of internal standards

¢ extra column conditioning,
washing or elution

e variable drying time

¢ sample derivatization or dilution

ASPEC treats every column
identically to assure
reproducible results
Automation with ASPEC also
assures better results. ASPEC
treats every column identi-
cally—and with accuracy— by
eliminating errors that could

Racks hold up to 108 samples, four
solvents and 108 columns

occur in manual liquid handling. The
ASPEC pipettor/dilutor picks up and
delivers sample or solvent with up to
99.5% accuracy and a 0.05%CV.

Built-in software turns
programming into an easy
step-by-step process
Automation sometimes means com-
plication. But not with ASPEC. Three
built-in files prompt you for basic
parameters such as column size and
liquid volumes. Once the parameters
are entered, you can store them for
future use. And when you need to
change parameters, ASPEC makes
that easy, too. You go right to the pa-
rameter you need to change without
re-entering every one.

Pipettor/dilutor assures
accurate liquid
volumes

Unmatched value: no costly
add-ons or consumables;
multiple uses

ASPEC is compatible with all stan-
dard syringe barrel disposable
extraction columns. So there’s no
need to pay a premium for special
columns. And ASPEC comes com-
plete. So there’s no need for special
supplies such as vacuum pumps or
extra modules. What’s more, when
you're not performing solid phase
extractions, ASPEC works as an auto
sampler/injector to perform dilu-
tions, add internal standards, mix
reagents and inject samples.

To learn more, write for our free
brochure
You can learn more about ASPEC by
requesting a free copy of our new
brochure. And then, if you'd like,
we'll arrange for a no-obligation
demonstration.
Contact your Gilson
representative. Or
call us toll-free at
800-445-7661 (In
Wisconsin call 608-
836-1551).

Keypad and pre-stored
software simplify
programming

Injection valve
provides for automatic
on-line HPLC injection

4 GILSON

Gilson Medical Electronics, Inc., Box 27, 3000 W. Beltline Hwy., Middleton, WI 53562 USA, Tel: 608-836-1551, TLX: 26-5478, FAX: 608-831-4451
Gilson Medical Electronics (France) S.A., 72 rue Gambetta, B.P. No. 45, 95400 Villiers-le-Bel, France, Tel: (33) 1 34.29.50.00, TLX: 606682, FAX: (33) 1 34.29.50.80

See us at Society for Neuroscience meeting—Booth Number 918. Circle No. 294 on Readers’ Service Card



Light-based
detection for
Western blots

Amersham International pic
Amersham UK

125l
3

Trying to choose between
colorimetric and other non-
radioactive systems?

With the new ECL Western blotting
system, which complements our other
systems, we can now help you choose
the technology, radioactive or non-
radioactive, to best suit your
experimental needs.

The ECL (enhanced chemi-
luminescence) system is based on
using horseradish peroxidase labelled
second antibodies, or biotin-streptavidin
systems.

In the presence of the ECL Western
blotting detection system an enhanced
light signal is created.

SRS N, T

10 times as sensitive as colorimetric
systems

Results in minutes, often seconds

Economical use of primary and
secondary antibodies

Simple protocols

Carry out normal blotting and
immunodetection techniques and then
add ECL detection system for 1 minute

No fading of results; hard copy
results on film

ECL Western blotting detection
system RPN 2106
(sufficient for 4000cm? of blots)

e W

Contact your local Amersham office for further details

Circle No. 281 on Readers’ Service Card

Almersham

Bringing science to life

UK Sales Aylesbury (0296) 395222 Amersham Australia Pty Ltd Sydney (02) 888-2288 Amersham Belgium SA/NV Brussels (02) 770 0075

Amersham Buchler GmbH & Co KG Braunschweig West Germany (0 53 07) 2 06-0 Amersham Canada Ltd Oakville. ONT (416) 847-1166
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Hard Copy your PCR
products with one-step
TA Cloning:..

A Universal
System for Cloning
PCR Products

Direct hard copy cloning of PCR* products
into the multifunctional pCR2000™ vector
is now possible with the new TA Cloning
kit from Invitrogen. This system elimi-
nates inefficient, time consuming reactions
normally involved in cloning PCR prod-
ucts and allows direct cloning of amplified
nucleic acids from genomic DNA, cDNA
or recombinant lambda, cosmids and YACs.
TA Cloning requires:
I NO purification of PCR products

/I NO modification of primers to
incorporate restriction sites

Il NO restriction enzyme digestion
il NO modifying enzymes
Il NO sequence information

The TA Cloning system from Invitrogen
allows blue/white color selection of
recombinants from the pCR2000 vector
and is useful for most PCR reactions
including:

« Symmetric PCR ¢ Inverse PCR ¢ Alu
PCR ¢ Sequence independent PCR
mRNA PCR ¢ Sequence Tagged Site
PCR « Anchored PCR

TA Cloning is an ideal system for direct
sequencing and expression of PCR
products and provides a means of safe-
guarding precious samples for future
analysis, probe generation or other

manipulations. The prepared pCR2000

vector is designed to take advantage of
the universal ragged ends generated by
the terminal transferase activity inherent

in thermophilic polymerases. Each kit
contains prepared pCR2000 vector, liga-
tion reagents and competent E. coli for
20 reactions. For more information on
these and other PCR products call;

Toll Free 1-800-544-4684

11588 Sorrento Valley Road « #20
San Diego, CA 92121

Invit

CORPORATION

ISH BIOTECHNOLOGY LIMITED, UK, TEL: 44-865748747 » AMS BIOTECHNOLOGY, UK, TEL: 44-993822786
» BIOTRADE, Austria, TEL: 43-2228284694 + FUNAKOSHI PHARMACEUTICALS, Japan, TEL: 81-32932352
< » CELBIO, Italy, TEL: 39-24048646 « KEBO LAB AB, « Sweden, TEL: 46-86213400 « GENOFIT GmbH, FRG,
TEL: 49-6221303923 « GENOFIT-SA, Switzerland, TEL: 41-227948400 « BDH INC., Canada, TEL: 800-268-2129
» MEDOS COMPANY PTY LTD, Australia, TEL: 61-38089077

*PCR is covered by US. Pat. #'s 46832202 and 4,683,195 issued to Cetus Corporation
Circle No. 267 on Readers’ Service Card



discountpnee < Clol iUl ool 1495 PIR (Sequences & annotations) $ 200

Re&'::’:d m:::sm i CALL Subscription service—includes the

PEPEEY L next four updates of specific data-

GenBank bases, sequences or annotations,
Sequences ...................... $ 200 for the price of three ................ CALL
ARnotations’.. 2. U s i TR e 300 GENEPRO Sequence Gel Reader &

Software (Specify Macintosh or
All databases are current. Specify disk format. IBM PC/compatible version) ........ $2995
A S o L s

Call or write to request a GENEPRO demo disk, or a complete package for a 15-day trial period.

Riverside Scientific Enterprises
15705 Point Monroe Drive N.E.
Bainbridge Island, WA 98110

Tel. (206) 842-9498 or GENEPRO™

(206) 486-4022
Fax (206) 842-9534 Sequence Analysis Software

Circle No. 300 on Readers’ Service Card




ANNOUNCING THE DAWN OF A NEW ERA
IN LABORATORY ANIMAL IDENTIFICATION

Simplicity itself: a programmable stand-alone system that doesn’t require
a computer hookup and uses your animal identification number.

Microchip implant
shown at 8X

Background magnification

Some two years ago Bio Medic Data Systems revolu-
tionized laboratory animal identification by introducing
an implantable micro-identification device with an en-
coded number. An interrogation system activates the
implantable chip which then transmits its number. In
effect: a truly foolproof system akin to adding a unique
electronic “universal product code” to each animal.

What are the Benefits?

This simple system obso-
letes the traditional ear
punching or tagging, toe
clipping, and tail tattooing.
As such, the age-old labor
intensive techniques—in
terms of the initial identifica-
tion, the subsequent read-
ing, and the inevitable re-dos
—are replaced by a simple,
easy, humane and remark-
ably efficient system.

(A dramatic example: 200
animals can be identified

in about 45 minutes)

In addition: the imprecision of the conventional
methods is replaced by positive animal identification.
Animal misidentification or infection can indeed be cat-
astrophic should they delay, impede, or destroy a cru-
cial investigation. This simple foolproof system now
converts ear punching or tagging, toe clipping, and tail
tattooing'into unacceptable risks ... and who needs
that when a positive animal identification system is
now available!

Copyright © Bio Medic Corporation, 1989

What about Tissue Response?

As aresult of a 105-week subchronic evaluation in rats
and mice, there have been:

* no significant effects on normal body weights.

* no palpable masses observed.

* no visible tissue reaction.

The tissue response to the implanted microchips is
considered to be completely non-adverse.

Product specifications subject to change without notice. Patents pending, US. and International




Announcing the Dawn of a New Era in
Laboratory Animal Identification

You are now looking at the complete ELAMS™ (Elec-

tronic Laboratory Animal Monitoring System): the injec-

tion handle with 10 implantable microchips, the scan-
ning wand that interrogates the chips, and the
Programmable ID Data Acquisition System. Simplicity
itself: Implant this chip, interrogate it, and key in your

number. This stand-alone system does not require cou-

pling to a computer. Nor does this system ask you to
abandon your animal identification numbers; when an
animal is identified, your animal code is always subse-
quently displayed.

Further: Since this system is not tied in to a computer, it
can be used anywhere, even in hostile environments.
However, should you choose, it can easily be coupled
to a computer or a printer. For your additional protec-
tion, a back-up record can always be created in sec-
onds. And this system works with any animal species.

Microchip is subcutaneously injected into the animal.

What about GLP Compliance?

ELAMS™ meets and exceeds the GLP guidelines pro-
viding a positive animal identification method that is
cost effective and accurate.

Who is Using Bio Medic Data Systems’
Implantable Micro Identification (IMI™)?

More than 45 organizations now have the Bio Medic
Data Systems Implantable Micro Identification includ-
ing Sandoz Research Institute, Schering Plough, CLLIT,

General Motors, N.S.I. Technical Services, Stanford Uni-

versity, University of Miami, M.IT. (Note that the Sandoz
Research Institute has submitted the results of the first
year of a two-year study for publication.)

To Learn More about the ELAMS™

We invite you to learn more about this
new user-friendly (i.e., to both animals and
people), state-of-the art system. Just call
our toll free number or dropus aline at ...

BioMedic
DATASYSTEMS
a ol company

Bio Medic Data Systems, Inc.

255 West Spring Valley Avenue
Maywood, New Jersey 07607

Phone: 201/587-8300, Fax: 201/843-8816
Toll free number: 1-800-526-BMDS

European Distributor: UNO bv

PO. Box 15, 6900 AA Zevenaar, Holland
Marconistraat 31, 6942 PX Zevenaar
Phone: 08360-24451, Fax: 08360-23785

Japanese Distributor:

Yuasa Shoji Co,, Ltd.

13-10 Nihombashi-Odemmacho
Chuo-Ku, Tokyo 103, Japan

Phone: 03-665-6742, Fax: 03-665-6994
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JENA

SEDIVAL

Inverted Transmitted-Light
For Routine Work & Research

® Infinity-corrected chromatic aber-
ration-free optics

* Ergonomically low-positioned fixed
stage with focusing nosepiece

¢ Multiple (3) photo ports

e |llumination and viewing tech-
niques include phase contrast, DIC
after Nomarksi, darkfield, and
fluorescence

JENAVAL

Transmitted Light Research

e Large wide field optical components
with a built-in magnification changer
for chrome-free super wide field
index (25)

o Adjustable phase medium of con-
trast as needed

¢ DIK differential interference contrast,
darkfield, polarizing accessories

e Photographic equipment utilizes
large (25) field index

For more information on these and other JENA microscopes, call 1-800-444-7952

JENAVAL INTERPHAKO

Transmitted Light Interference
For Contrasting & Measuring

® High measuring accuracy with
Shearing, half-shade plate, inter-
ference fringe, and photometric
measuring techniques

¢ Also equipped for brightfield, positive
& negative phase contrast, inter-
ference contrast, and interphako

e Photographic capabilities

212
Surgery Microscope

¢ Crystal-clear, infinity-corrected wide
field optics with 3x-30x magnifi-
cation

e Coaxial halogen illumination

* Monocular & binocular co-observa-
tion

e C-mount, TV, and 35mm adapters

* Counterbalanced floor stand

Come see us at Neuroscience
booths 539, 541 & 543 - in St. Louis
October 29 - November 1

Circle No. 198 on Readers’ Service Card



High-fidelity
sight systems.

True image reproduction.

Without distortion. Without losing sharp-
ness at the edges. With excellent contrast
and texture. It could only be a major new
stereo system from Olympus—the SZ Series
of stereo microscopes.

High-fidelity sight is due to newly
developed Olympus optics, providing
enhanced image flatness and contrast
as well as a larger field of view.

These superior optics are now inte-
grated into microscopes of versatile design for
the biological, research and education fields.

There are three models. Offering options
in long working distances and zoom ranges.
Offering attachments for CCTV use and
photomicrography among other applications.

Offering the one thing a microscope
must provide: superior vision. The SZ Series
stereo microscopes from Olympus—they'll
change the way you look at things.

For a demo or tech information,
call toll-free: 1-800-446-5967.

Olympus Corporation,
Precision Instru-

ment Division, i N

4 Nevada Drive, . 7
Lake Success,

New York 11042-1179.

In Canada:
Carsen Medical & Scientific Co., Ltd.
Markham, Ontario  (416) 479-4100

OLYMPUS

The Image of Quality

For information circle reader service number 207
For demonstration circle reader service number 255




PUBLISH

FOTODYNE introduces Collage™ software:
the powerful key in our new Foto/Analyst” systems.
With it, you can capture and store a scanned image of your gel,
apply statistical procedures to the data, and produce publication ready

Guantitate 1D gels Analyze 2-D gels Publish your results
The FOTODYNE Colloge”™ software package is And Collage” software, with its fully compatible
an advanced analytical tool for molecular biclogy ~ Macintosh® interface, puts publishing power at your
research. Packed with fingertips. The Collage”
high-powered image o software is found only in the
processing features and Foto/Analyst™ Foto/Analyst” systems from
an unparalleled selection i FOTODYNE.

of stafistical procedures,
it provides capabilifies

Please phone toll free,

you thought were only  (FRa B oo R 1-800-DNA-FOTO,
available with lorger, for comprehensive
more expensive systems. information.
A product of FOTODYNE Incorporaled. A—
®
FOTODYNE Incorporated ® 16700 West Victor Road, New Berlin, Wisconsin 53151 © 1-800-362-3686 or FAX: 4147857013 AL
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The Division of
Cancer Etiology

National Cancer Institute
Announces To the Scientific Community The Availability of the Following
Resources/Services For Cancer Related Research As Noted Below:

Biological Resources

W Cell Culture Identification Service. Using
Isozyme Analysis, Immunofluorescence and
Karyotypic Analysis (Chromosome Banding).

Contact: Dr. Ward Peterson
Children's Hospital of Michigan
3901 Beaubien Boulevard
Detroit, MI 48201
(313) 745-5570

Citing Contract #NO1—-CP—85645
Cost:  $375/Analysis

B Viruses: Avian, Feline, Murine, and Primate
Viruses Produced in vivo and in vitro.

Contact: Ms. Elizabeth Donley
BCB Repository
Microbiological Associates, Inc.
5221 River Road
Bethesda, MD 20816
(301) 657-8169

Citing Contract #N01—-CP—61020
Cost:  Inquire

W Human sera from donors with: Malignancies
(including nasopharyngeal carcinoma), Non-
Malignant Disorders, and Normal Individuals

Contact: Coordinator for Research Resources
Biological Carcinogenesis Branch,
DCE, NCI, NIH
Executive Plaza North, Room 540
Bethesda, MD 20892

Cost:  Shipping and handling charges only.

B Goat Antisera Against: Avian, Bovine, Feline,
Murine, and Primate Intact Viruses and Viral
Proteins; Antibodies to Immunoglobulins for a
number of species. Preimmune Sera available
for some Virus Antisera.

Contact: Ms. Elizabeth Donley
BCB Repository
Microbiological Associates, Inc.
5221 River Road
Bethesda, MD 20816
(301) 657-8169

Citing Contract #N0O1—CP—61020

Cost:  $75.00/5 ml. (Antisera)
25.00/5 ml. (Preimmune Sera)
65.00/100 ml. (Immunoglobulins)
(Frozen Material)

B Monoclonal Antibodies are available with
specificities for synthetic peptides representing
the amino acid sequences of the left end, right
end and active site of the oncogene products
of avian and mammalian retroviruses. Blocking
peptides are also availlable, as are a limited
number of cell lines producing the monoclonal
antibodies.

Contact: Ms. Elizabeth Donley
BCB Repository
Microbiological Associates, Inc.
5221 River Road
Bethesda, MD 20816
(301) 657-8169

Citing Contract #NO1—CP—61020

Cost:  Peptides —$25.00/mg.
Ascites Flud — 45.00/ml.
Cell Culture —100.00/culture.

(Plus Shipping and Handling)

B The Division of Cancer Etiology's Registry

of Experimental Cancers announces the avail-
ability of 16 different study sets containing
histologic slides of rodent tumors. The study
sets, with accompanying syllaby, illustrate a variety
of spontaneous and induced tumors, chiefly of
rats, mice, and mastomys. Each set s available
to cancer investigators worldwide, without
charge, for up to two months. Requests or
Inquiries should be addressed to:

Contact: Registry of Experimental Cancers
National Cancer Institute
Building 41, Room D311
NIH, Bethesda, MD 20892
USA

Chemical Resources

W Analytical resources for the collection, sep-
aration, and elucidation of the components
of cigarette smoke and cigarette smoke
condensates: A contractor with experience
in the development of analytical methods for
the determination of constituents of cigarette
smoke and of specialty instrumentation for
inhalation toxicology 1s available to assist
qualified investigators with particular interest
in studies on human and animal model
exposure to environmental and sidestream
smoke. A large inventory of reference
experimental cigarettes, Standard Low Yield
Reference Cigarettes, and an extensive
chemical data base on smoke and smoke
condensate components Is available.

Contact: Harold E. Seifried, Ph.D.
Chemical and Physical
Carcinogenesis Branch
DCE, NCI
Executive Plaza North, Room 700
Bethesda, MD 20892
(301) 496-5471

Cost:  Inquire

B Chemical Carcinogen Reference Standard
Repository: Reference quantities of over 750
compounds are avallable. The newest
additions are dilute aqueous standards of
PAH deoxyguanosine-3'-monophosphates for
Randerath 32P post labelling assays. Other
classes of avallable compounds are:
fecapentaenes, food mutagens, polynuclear
aromatic hydrocarbons (PAH), PAH
metabolites, radiolabeled PAH metabolites,
nitrogen heterocycles, nitrosamines/
nitrosamides, aromatic amines, aromatic
amine metabolites, azo/azoxy aromatics,
inorganics, nitroaromatics, pesticides,
pharmaceuticals, natural products, dyes,
dioxins and chlorinated aliphatics. Data
sheets provided with the compounds include
chemical and physical properties, analytical
data, hazards, storage, and handling
information. Catalog available upon request.

Contact: Manager, NCI Chemical
Carcinogen Repository
Midwest Research Institute
425 Volker Boulevard
Kansas City, NO 64110
(816) 753-7600, Ext. 332

Cost:  Subject to chemical class code
and quantity (see catalog) plus
handling and shipping charges.




Epidemiology Resources

B The Tumor Virus Epidemiology Repository
(TVER) contains sera and other biological
samples from more than 13,000 patients and
controls obtained in 12 different countries. The
TVER was established primarily to support
collaborative research on the role of
Epstein-Barr virus (EBV) in Burkitt's
lymphoma, nasopharyngeal carcinoma, and
related diseases.

The TVER is able to adjust its collection to
facilitate the development of new collaborative
studies. In addition, some samples are available
for reagents and independent research. The

B The National Institute of Allergy and Infectious
Diseases and the National Cancer Institute
have developed a repository of biological
specimens from homosexual men. The
specimens were collected through contracts
with five major U.S. universities for studies

of the natural history of acquired immune
deficiency syndrome (AIDS).

Information about applying for collaborative use
of these specimens is available from the

NIAID Project Officer or the NCI Co-Project
Officer.

W Human fibroblast cultures from individuals at
high risk of cancer, members of cancer-prone
families, and normal family members are
available. Collection is historical with

unknown viability. Catalogue unavailable.
Information requests should include potential
use of cultures.

Contact: Chief, Family Studies Section,
EEB, DCE, NCI, NIH
Executive Plaza North, Room 439
Bethesda, MD 20892
(301) 496-4375

most extensive collections are serum samples Contact: Chﬁé%g%zgﬂogy Branch, Cost: gﬁ%:g.%%"oa/gg{ﬁ‘iwg Investigators
from patients with Burkitt's lymphoma (sera National Institute of Allergy and . ’
from more than 1,000 patients). Infectious Diseases
Contact: Dr. Paul H. Levine CDC Bldg., Room 240
Environmental Epidemiology National Institutes of Health
Branch, DCE, NCI, NIH Bethesda, MD 20892
Executive Plaza North, Room 434 orto Chief
Bs%t1h efgg 2/11 ?520892 Extramural Programs Branch, EBP,
(301 : Division of Cancer Etiology, NCI
Cost:  Free to Collaborating Investigators; Executive Plaza North, Room 535
Others: Dependent on Processing Bethesda, MD 20892
Time
B The National Cancer Institute has available M The Epidemiology and Biostatistics Program Contact: Ruth Wolfson
the Animal Morbidity/Mortality Survey of of the National Cancer Institute has Epidemiology and Biostatistics
Colleges of Veterinary Medicine in North developed the Observed versus Expected Program

America (also known as the Veterinary
Medical Data Program). This unique registry
of veterinary medical information represents
patient data on animals seen at collaborating
veterinary teaching facilities; 3 million hospital
episodes have been abstracted and com-
puterized in a standardized record format.
Disease information is coded using the scheme
of the Standard Nomenclature of Veterinary
Disease and Operations. The computer tapes
will be made available upon request.

Contact: Dr. Howard M. Hayes

Environmental Epidemiology
Branch

Epidemiology and Biostatistics
Program

Division of Cancer Etiology

Executive Plaza North, Room 443

Bethesda, MD 20892

(301) 496-1691

Cost:  Inquire

(O/E) software system which calculates: (1)
the number of observed events (e.g. cancer
cases or deaths) in a study group at risk; (2)
the number of expected events in a study
group based on the rate of occurrence in
some standard or referent population; (3) the
ratio of observed to expected events; and (4)
the significance of this ratio. The system is
user friendly and capable of executing a
series of calculations by different variables
such as age, time group, date of exposure,
age at date of exposure, duration of
exposure, year relative to entry and cause of
event. The O/E System provides tables by
race, sex and user defined variables, allows
user defined latency intervals and accepts
standard or user prepared rates. O/E is
written in COBOL and is exportable to most
mainframes.

Division of Cancer Etiology, NCI
Executive Plaza North, Room 531
Bethesda, MD 20892

(301) 496-1606

Cost:  Free to investigators interested in
epidemiologic research.

Environmental Cancer

B NClI's Chemical Carcinogensis Research
Information System (CCRIS) is available

online through the National Library of
Medicine's Toxicology Data Network

(TOXNET) system. Through an interagency
agreement between NCI and NLM, the CCRIS
database has been built and will be maintained
and updated as one ot TOXNET's sponsored
databases in the broad areas of chemistry,
toxicology, and hazardous waste information.
The CCRIS database contains evaluated data
and information on carcinogens, mutagens,
tumor promoters, co-carcinogens, metabolites
of carcinogens and carcinogen inhibitors
derived from published review articles, on-going
current awareness survey of primary literature,
NCI/NTP's short- and long-term bioassay
studies, the IARC Monographs on the Evaluation

of Carcinogenic Risk of Chemicals to Man, and
special studies and reports.

Contact: Dr. Thomas P. Cameron
Office of the Director
Division of Cancer Etiology
National Cancer Institute
Executive Plaza North, Room 712
Bethesda, MD 20892
(301) 496-1625

Cost:  Inquire

B The Special Assistant for Environmental
Cancer, Office of the Director, announces the
availability of a limited number of copies of
the following publications, which have been
prepared under contract to NCI:

Survey of Compounds Which Have Been
Tested for Carcinogen Activity, PHS-149,
1987-1988

And Proceedings of the Fourth NCI/EPA/NIOSH
Collaborative Workshop: Progress on Joint
Environmental and Occupational Cancer
Studies, 1986

Contact: Ms. |.C. Blackwood
Office of the Director
Division of Cancer Etiology
National Cancer Institute
Executive Plaza North, Room 712
Bethesda, MD 20892
(301) 496-1625

Cost:  Free to investigators interested in
environmental cancer



Done.

g E@Q%‘Or both convenience and consistency, And more kinds of

1L wells come already coated in the ['#1] eytokines.

: e If you prefer RIAs, come to Advanced
Advanced Magnetlcs Il’ltCl' lCUklIl Z EIA Magnetics for performance and selection
: : — including IL.-2, TNFo, GM-CSF and
In fact, the whole. l.<1t saves you preparation Lt [ B
work. Once the lyophilized standards are Allare easy-to-run, overnight assays ~
. . . offering the option of fast, convenient
reconstituted, they need no further dilution. magnetic separation or centrifugation.
. Find out more about our cytokine, eico-
For cconomy, well str 1pS let Yyou run fewer sanoid and cyclic nucleotide assays, too.
. They're all exceedingly well done.
samples with less waste. Each test _
. Cytokine [1%5]] RIAs
uses just 100 ul each of your standard, | New TNFa IL-2
control and sample. paiioat N,
C e I:Iei\yilL-é ) IL-18

oy And the kit 1s as sensitive as it is S ————
‘ /(%onvenient: 8.76 pg/0.1 ml in buffer, |

“and 5.66 pg/0.1 ml in serum diluent.

All this in an assay that takes less than

3 hours to run.

A performance ... well done.

. Advanced Magnetics, Inc.
" 61 Mooney Street

ST Cambridge, MA 02138 USA
1-800-RIA-KITS  1-800-343-1346
617-497-2070 FAX 617-497-6927
For research only. Not for use in human clinical diagnosis.
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mRNA purified from a
single cell using
QuickPrep™ mRNA
Purification Kit, and subsequently
converted into cDNA and amplified by
PCRT to yield a product ca. 550 bp long
(lower lane); molecular sizing markers
(upper lane).

ity mRNA Directly from Cells in One Hour

With our new QuickPrep"™ mRNA
Purification Kit, you can purify

in just one hour — even if you only
have one cell.

B Prepare high-quality mRNA for direct use in
PCRT, cDNA synthesis, “Northern” blots,

and 7/ vitro translation.

M Purify mRNA from just
one cell — or up to 0.5 g of tissue.

B Save valuable time: our procedure is &
significantly faster than any other available.

B Bypass the need for intermediate purification
of total RNA.

mRNA directly from cells or tissues

— Even from A Single Cell!

B Preserve the integrity
of your mRNA - by
denaturing ribonucleases
right at the start in our
highly chaotropic
Extraction Buffer.
To find out more about this

Pure Performance product from
the pioneers in purification technology,
call your local Pharmacia LKB representative.
Refer to product number 27-9254-01.

t Matenal prepared using QuickPrep mRNA Purification Kit is suitable for in vitro
amplification with DNA polymerase, which is described by Kleppe et al. [ J. Mol. Biol.
56. 341-361 (1971)). and described in US patent number 4,683,202. If you choose to
perform amplification. you may require a license from the patent-holder.

Pharmacia
Advancing The New Biology

4208

Head office Sweden Tel 46" (018) 16 30 00. Australia Tel (02) 888 36 22. Austria Tel (0222) 68 66 250. Belgium Tel (02) 242 4660. Brazil Tel (11) 288 9122. Canada Tel (514) 457 6661. Denmark Tel (042) 26 52 00
Federal Republic of Germany Tel (0761) 490 30. Finland Tel (0) 502 1077. France Tel (01) 30 64 34 00. Great Britain Tel (0908) 66 11 01. Hong Kong Tel (5) 814 8421. Holland Tel (034) 80 779 11. India Tel (812) 296 34
Italy Tel (02) 27 32 21. Japan Tel (3) 492 9481. Korea Tel (2) 511 0801. Norway Tel (02) 54 90 95. People's Republic of China Tel 861" 256 5603. Portugal (01) 61 73 23 Soviet Union Tel 46" (08) 799 80 00
Spain Tel (03) 675 44 11. Sweden Tel (08) 623 8500. Switzerland Tel (01) 821 18 16. Taiwan Tel (2) 831 6021. United States Tel (201) 457 8000. East Europe Tel 43* (0222) 92 16 07. Middle East Tel 30* (1) 96 29 963

Far East Tel 852" (5) 814 84 21. Other countries Tel 46" (08) 799 80 00.

*International Country Access Code (9007.2MB)
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The Seq-Out System™ rapidly
and accurately analyzes your sequencing gel
autoradiograms and assists you in validating the sequences

18 minutes is all it takes to automatically scan, store and analyze a 16 template, 30 cm X 40 cm
film without compromising on resolution and accuracy.

The Seq-Out System™ is much more than an automatic gel reader

Your sequence validation work is limited only to ambiguity settlement. High quahz gel images
are displayed together with the related sequences; therefore you always base your decisions on
the best possible information. The Seq-Out System™ includes a user friendly sequence assem-
bly program as well as the possibility o (fleasﬂy adapting its sequence files to most sequences ana-

lysis software.

No more hassle deciphering autoradiograms.
Now spend your time on REALLY interesting things!
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NEW CHALLENGE
Tools for connective
lissue research

Monoclonal
Antibodies
against human

e Collagen il
e Collagen IV
e Collagen Vi

Antisera and
Affinitypurified
Antibodies
against human
e Collagen IV
e Collagen VI
e NC-1

e Laminin

Human
Collagens

e Collagen |
e Collagen i
e Collagen il
e Collagen IV
e Collagen V
e Collagen VI

FOR:

e ELISA
e RIA

e Undulin e Immunocyto-

chemical and
protein blotting
application

e Undulin
o NC-1
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APPLY TO:

HEYL

For the US Market only: HEYLTEX Corporation « 10655 Richmond Ave. Suite 170 « Houston, Texas 77042
For orders: Phone 1-800-237-6793 « In Texas, Phone (713) 784-6258 « Telefax 713-781-0960

Chemisch-pharmazeutische Fabrik  Telephone: (030) 816-9611  Our philosophy
GmbH & Co. KG Telefax: (030) 817-4049 ‘Continuity in
Goerzallee 253 -D - 1000 Berlin 37 Telex: 1840 08 heyld Development’




Takeyour O take your
chances  choices

Other suppliers don’t always have what you are looking for, whether it's product quality, selection
or availability.

The BACHEM Group is different. We consistently provide high quality products, an extensive product
line and delivery from stock on all catalog items. That's our guarantee.

In addition to offering the largest selection of amino acid derivatives and resins, enzyme substrates
and inhibitors, peptides and neuropeptides, BACHEM Bioscience’s laboratories have recently added
four new product lines:
Neurotoxins
HIV Protease, Substrates and Inhibitors
Recombinant Growth Factors
Recombinant Lymphokines

Why take a chance? Call 800-634-3183 and test us out. You'll be back for more.

BACHEM&Z=/__
ioycianca Inc

A Subsidiary of BACHEM Switzerland

3700 Market Street/Philadelphia, PA 19104
Toll Free 800-634-3183/215-387-0011/FAX 215-387-1170

BACHEM Feinchemikalien AG BACHEM Biochemica GmbH
Hauptstrasse 144/CH-4416/Bubendorf/Switzerland Lessingstrasse 26/D-6900 Heidelberg/West Germany
061-931 23 33/FAX 061-931 25 49 062 21-16 30 91/FAX 062 21-2 14 42

BACHEM -You’ll be back for more.
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ALZA INTRODUCES 24-HOUR,
NON-STOP DELIVERY.TO
ANY I.OCA'I'IO
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hen you have to be absolutely sure the ~ALZET pumps, the 2001D can be of d’;‘g‘ziggig

agents youre investigating are delivered where you want  implanted intraperitoneally or subcu- ALZET osmotic
them, 24 hours a day, there’s only one way to go: taneously, or used with a catheter to pumps are now
ALZET®osmotic pumps. target agents directly to remote sites. Z‘i‘;i;lﬁ’ilﬁh‘glfgggm

The new ALZET 2001D pump reliably and auto- We'll even help you get rangifig from one
matically delivers its contents at the rate of 8 ul per hour—  started. Over the last 12 vyears, day to four weeks.

every hour—for 24 hours. Because agents are continually  thousands of researchers have used

present, you can better assess their bioactive effects, ALZET pumps. Call our Technical Information Line at

even those with short half-lives. And ALZET pumps are  800-692-2990 and give us your fax number and area of re-

implantable, so you eliminate stress to the animal and search interest. We'll deliver a custom bibliography within

disruption of normal behavioral patterns. 24 hours. To order ALZET pumps, call 800-227-9953. In Can-
Choose any route or destination. Like all ada, call 800-654-2990; other countries, see listing below.

OSMOITIC PUMPS

ALZA Corporation * P O. Box 10950
950 Page Mill Road * Palo Alto, CA 94303

In Sweden, Finland, Denmark and Norway, contact ALAB Laboratorietjanst, Sollentuna, Tel: 8 754 00 65, FAX 8 754 19 84 * In the United
Kingdom, contact Charles River UK., Ltd., Kent, Tel. 0843 823388, FAX 0843 823297 « In France, Belgium and Switzerland, contact Charles River
France, Cleon, Tel. 35 77 48 87, FAX 35 77 09 99 « In Italy, contact Charles River Italia, Calco, Tel. 39 50 99 15, FAX 39 50 82 19 « In Spain and Portugal,
contact Charles River Spain, Barcelona, Tel. 93 330 9013, FAX 34 11 29 36 * In Germany, Austria, The Netherlands and Eastern Bloc countries,
contact Charles River Wiga, Kisslegg, Tel. 07563 18000, FAX 07563 180018 « In Japan, contact Muromachi Kikai Co., Ltd., Tokyo, Tel. (03) 241-2444,
FAX (03) 241-2940 « In the United States, please contact ALZA Corporation at (800) 227-9953; in Canada call (800) 654-2990; In other countries
call (415) 494-5067, FAX (415) 494-5151.
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BIOSIS Previews®

ONLINE AND OFF

Getting the right information is important. Getting
all the right information is imperative when your
research entails vital life science decisions. Other-
wise, you're just wasting time and money.

When you're searching online for information on
biological and biomedical research, you'll get it
right the first time through one source—BIOSIS
Previews, covering citations from approximately
9,000 life science journals from more than 100

countries.
COMPREHENSIVE.
ON TARGET.
RELIABLE.
BIOSIS PREVIEWS.

Can you afford to depend on anything less?

For more information on BIOSIS Previews and a
complete listing of online and offline vendors who
offer this invaluable database, contact BIOSIS,
Marketing Section, 2100 Arch Street, Dept.
S$10900T, Philadelphia, PA 19103-1399 USA. Or
call toll free 1-800-523-4806 (USA except PA);
(215) 587-4800 (worldwide); Telex 831739; Fax
(215) 587-2016. Do it now.

BIOSIS*

Information for Today’s Decisions and Discoveries

BIOSIS Previews is a registered trademark of BIOSIS.
BIOSIS is a registered trademark of Biological Abstracts, Inc.

DNA by Operon.

Right.
Now.

We know that you don’t have time for
mistakes. That's why our stringent quality
control ensures that you'll get exactly the
synthetic DNA you order. And you'll have
it in 4 days or less. To find out more about
Operon, and to receive a free Researcher

Kit, call us. Right now.
(800) 688-2248

OP=R0ON

OPERON TECHNOLOGIES, INC.

1000 Atlantic Ave., Suite 108 - Alameda CA 94501
Tel. (415) 865-8644 - Fox. (415) 865-5255

WORLD'S LEADING SUPPLIER OF SYNTHETIC DNA.
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Biological Cultures
Come to the Source!

American
T'ype Culture
Collection

FREE CATALOGUES *

Algae / Protozoa
Bacteria / Phages

Cell Lines / Hybridomas
Fungi / Yeasts
Recombinant DNA
Plant Tissues

Viruses / Antisera

*Postage & handling fee
for foreign shipments.

LOUIS PASTEUR (1822-1895) - Anthrax Vaccine:

ATCC No0.4229, Bacillus anthracis, USDA (S.C. No.14,
Pasteur vaccine No.1)

American Type Culture Collection

12301 Parklawn Dr. Rockville, MD 20852 USA

PHONE-1(800)638-6597 (IN USA):
1(301)881-2600 (OUTSIDE USA):

TELEFAX-(301)231-5826; TELEX-908768

CABLE - ATCCROVE
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FastTrack.
The highest quality mRNA...

- CAnicer

£ >R rNA ISOL:TA,IWI

7 ia, TEL: 61-38089077
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Harvesting 96 wells at the push of a button and

THE BEAUTY consistently producing
OF TH IS 96 WELL reliable data
HARVESTER are the obvious pluses
|SN'T J UST WHAT to this Skatron
IT CAN Do' harvester. It's even
IT'S WHAT COMES compatible with
WITH [T, the LkBBetaplate™ system.

But, it's the people behind the technology that make
the real difference. We'll be there to provide service long

after you're up and running. Of course

you'd expect that from a company
with more than 20 years in the busi-
ness and 7000 harvesters in the field.
Skatron. The technology you
need. The support to make it work.

SKATRON NG

Worldwide Distribution

PERSONAL BIBLIOGRAPHIC DATABASES

THE FIRST GENERATION:
SCI-MATE e DMS4 CITE e PRO-CITE
REFERENCE MANAGER e REF-11

THE SECOND GENERATION:

PAPYRUS"

VERSION 6.0

¢ 100% compatible with
WordPerfect, Microsoft Word,
PC-Write, WordStar 2000,

o Manages up to 2 million
reference citations. Stores up fo
16,000 characters and 100

Keywords per reference. WordStar Professional.
* Fast, powerful search o Can also be used with virtually
capabilities. all other word processors.

* Dozens of predefined output
Formats, plus the ability to easily
design your own additional
Formats.

Able to import references from
national databases, other bib-
liography programs, or almost

any other database or text file.

800-336-0191 » 703-478-5190

Circle No. 30 on Readers’ Service Card

Full Registered $ 9900
System

Full money-back guarantee on
purchase of Registered System.

Demo System $25%

Demo price credited toward sub-
sequent Registered System purchase.

Outside North America. add $10 shipping
charge - U.S. funds. on a U.S. bank.

I1BM PC and compadtibles
VAX-VMS
(Macintosh version planned for late 1990)

Research Software
N

(Design_

2718 SW Kelly Street, Suite 181

Portland, OR 97201
(503) 796-1368

Circle No. 23 on Readers’ Service Card

PROBLEM!

SOLUBL E
,
Aqueous Solubility

Molecusol cyclodextrin deriva-
tives create true aqueous solutions
with even the most hydrophobic
compounds.

Stability

Molecusol encapsulated com-
pounds — whether in solution or solid
form — are protected from heat, light,
oxidation, and hydrolysis. ..waiting to be
released by solution or dilution.

Molecusol’

SOLUTION!

Left: Insulin in aqueous buffer. Right: Insulin
in aqueous MOLECUSOL buffer solution.

orate. Qils are made into usable
powders. Bad tastes and smells are
masked. Shelf-life is extended.
So, take your “problem” com-
pound off the shelf, and call us.
To learn more, call PHARMATEC
1-800-526-8222

P.O. Box 730; County Rd. 2054
Alachua, Florida 32615

3Molecusol’

Volatile substances no longer evap-

cyclodextrin derivatives
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In the world of
micromanipulation
there 1s no such thing as
“g00d vibrations”

The Legendary
remote control
Hydraulic Systems
from Narishige

Make the vibrations associated reproducible Micro-Injector, featuring individual digital
with other micromanipulators settings of pressure and time.
a thing of the past. From coarse Narishige’s leadership is based on our precision crafts-
positioning to ultra-precise micro- manship and determination to be truly innovative in product
manipulation, highly stable movements are made routine development. In the world of micromanipulation, there are
and simple to perform. Models are even available that no “good vibrations” except those that come from experien-
provide fine resolution down to 0.2 microns, and negligible cing Narishige’s instruments.
drift during long term experiments. Call for details and the dealer nearest you.

For microinjection, no other product can Narishige USA, Inc.

match the versatility and value of Narishige's MRISHIGE One Plaza Road, Greenvale, NY 11548

516-621-4588 - 800-445-7914 - Fax 516-621-5081
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Find out why
our statistical software
wins all the awards.

SuperANOVA,
our new statistical
package for general
linear modeling, won
the 1989 Editors’

At Abacus Concepts, we've
created two entirely different sta-
tistical software packages with one
quite astonishing feature: they're
both easy to use.

Yet they perform so well they've ~ Choice Award
won all the major awards as the from MacUser.
most outstanding statistical soft- With
ware for the Macintosh. SuperANOVA,

StatView® is the most versatile, you can easily
easy-to-use, broad-based statistical solve any general
analysis and graphing package linear model:

ANOVA, ANCOVA, MANOVA,
MANCOVA, regression, repeated
measures, and more. Just as
important, SuperANOVA lets you
build and solve complex models

available for the Macintosh.

It is also the winner of the
Macworld World Class Award for
best statistics/math software in
1987, 1988, and 1989.

lle Edit Text Graph Uariables Describe Compare Uiew Tools Windos € File Edit Tent Model Disploy Loy
= = Uiew of Sales D —— o

= ata
Sales Projections by Region

15t Quarter

without learning a
command language.
Both programs offer
the most powerful and
easy-to-use presenta-
tion graphics features of
any statistical package
available. That’s
because we know that
your job is not com-
plete until you
present your results.
To test all this award-
winning power on your numbers,
just call ours. We'll send a free
demonstration kit for both StatView
and SuperANOVA.

Free Demo Kit:
1-800-666-STAT, Ext.3535

AB AN\ S

Super ANOVA ||
5]

With SuperANOVA you can easily solve
virtually any general linear model—and
present your results.

You can easily produce publication-quality
graphics with StatView.

C O NCEUPTSS

1984 Bonita Ave., Berkeley, CA 94704

StatView and SuperANOVA run on the Macintosh II family, SE/30, SE, Plus and Portable. © 1990 Abacus Concepts, Inc. All brand and product names are trademarks

or registered trademarks of their respective holders.
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Overwrite

PC PRIMERS

There’s only one DNA synthesizer that gives you primers and probes you can use
the same day you make them. And it’s the only computer controlled synthesizer to
give you automated quality assurance. The new Gene Assembler® Plus. The only

two-column synthesizer that saves your time instead of wasting it. For more work X :
on sequencing, PCR* or any other technique. e

Make your primers after breakfast DNA
Making DNA primers has never been faster or easier. Just enter the sequence you THE SAME
want. Choose preprogrammed methods or customize your own protocols. Docu- DAY

menting all data, your PC then manages and controls the entire synthesis. The
unique on-line monitoring system continuously evaluates the detritylation of every
base, and displays coupling efficiencies in real time. So unlike other instruments,
you can forget about fraction collection, purity analysis and wasteful re-runs.
You’ve now got a built-in guarantee that gives you primers you can always use.

Use your primers after lunch

Getting optimal quality primers in the shortest time requires advanced chemistry.
Giving you high coupling efficiency (>99%), stable reagents and few reaction
steps. Plus complete cleavage and deprotection within 1 hour (PAC amidites).

All of which means you can make quality assured primers for same day use.
Or overnight. Ready to use next morning. For the first time, you’ve got a choice.
And for the first time, you’ll be getting the fastest, easiest and most dependable
DNA synthesizer in the world. To find out why, just call us. For more information
regarding Gene Assembler Plus and PC primers, call toll free 1-800-678-1592.

4144

Pharmacia

Pharmacia LKB Biotechnology
*PCR is a registered trademark of the Cetus corporation. We help you manage biomolecules
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Don’t Let Your Research
Get Lost in the Shuffle.

Instead of being overwhelmed by notes, reprints and index cards, use
Pro-Cite to organize your references electronically. Transfer references

into Pro-Cite from online information services’; CD ROM? and Current
Contents on Diskette™or enter them by hand. Pro-Cite will
help you search, sort, and index references effort-
lessly. Pro-Cite can also print referencesin any
number of standard formats including

P B
==
-/}‘ .

Institu nfo

Pro-Cit

*IP’I|* Personal
Bibliographic
Software, Inc.

In Europe: Woodside, Hinksey Hill, U.K. at +44 (0)86
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R&D in the Federal Budget
Reports from AAAS

AAAS Report XV: Research & Development, FY 1991

Fifteenth in an annual series, this report provides timely and objective
analyses of the Administration's proposed budget for R&D in FY 1991.
Topics include: Federal funding for basic research and for R&D at the
college and university levels; R&D patterns in industry; and proposed R&D
funding for major federal agencies with cross-cutting analyses by discipline.

#90-04S — 1990; 348 pp.; softcover, $16.00 (members $12.80).

R&D and the New Administration: Change and Continuity (FY 1990)

Proceedings of the 1989 AAAS Colloquium on Science and Technology Policy.
#89-28S — 1989; 244 pp.; softcover, $12.00 (members $9.60)

Congressional Action on Research and Development
in the FY 1990 Budget

#89-29S — 1989; 56 pp.; softcover, $8.50 (members $6.80)

Order from: AAAS Books, Dept. 201, P.O. Box 753, Waldorf, MD 20604. To order by phone
(VISA/MasterCard only), call 301-645-5643 (9am-4pm ET) and ask for AAAS. Individuals must
prepay or use VISA/MC; for institutional purchase orders, add $3.50 postage & handling. Please
specify item #, and allow 2-3 weeks for delivery. For shipments to CA, add applicable sales tax.

American Association for the Advancement of Science

PublicationQuality
Restriction Map
Diagrams,
Macintosh Easy and
Postscript Perfect.

Plasmid Artist® is simple to learn and
use because it works like a drawing
program. It allows you to quickly draw
crisp, professional quality diagrams (like
this) starting from restriction map data.

Plasmid: pUC19
Origin: pBR322 derived
Inventor: J. Messing
Notes: lacZ' gene provides amino-terminal
complementation 3-galactosidase blue/white
selection.
Aatllz617) Ndeliiea)

S”"”"),,.w'\" --»n._\z/namzs»

Xmoli2294)

Scali2177)

Ampr puc19
26860p

- Aflligos)

Gsul(1784)
Cirl0k1779)
Ppal(1766)

Figura One: i ique (single-cutting) restrict inthe
pasmid LS. Tl dong e wiin e sidase (ac Z) gene i defined by
-coRl 397) and Hindlll (base position 448) siles. The rigin of
ot ) nd sl o ot S 0BRSS ongin

Version 1.2
New and Improved
Shipping Soon!

Plasmid Artist for the Apple® Macintosh®
computer is available for $395 plus
shipping/handling and sales tax (in
California).

Money-Back Guarantee

We stand behind our product with a 30 day
money-back guarantee.

Call or write for a FREE brochure.

GENESYSTEMS
RONININTNT

COMPUTER SOFTWARE

871 Partridge Avenue,
Menlo Park, CA 94025
Phone: (415) 325-4943

FAX: (415) 323-3278

Plasmid Artist is a trademark of GeneSystems.
Macintosh & Apple are trademarks of Apple Computer,
Inc. PostScript is a trademark of Adobe Systems, Inc.
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A. Autoradiograph B. Lumigraph®™

DNA fingerprint of 3 genomic samples

hybridised with:

A. Minisatellite probe labelled with'32P: Film
exposed for 6 hours

B. Minisatellite oligonucleotide alkaline
phosphatase conjugate used with
Lumi-Phos™! substrate: Film exposed for
2 hours

CAMBRIDGE RESEARCH BIOCHEMICALS HAS CREATED A NEW NON-

ISOTOPIC LABELLING KIT FOR USE WITH OLIGONUCLEOTIDE PROBES.

IT'S CALLED E-LINK PLUS™ AND IT

p
USES LUMI-PHOs " — A STABLE

CHEMILUMINESCENCE SUBSTRATE THAT GIVES DETECTION

SENSITIVITIES IN EXCESS OF ONE ATTOMOLE USING NORMAL X-RAY

FILM.

WHICH PUTS PROTOCOLS FOR SOUTHERN BLOTTING, NORTHERN

BLOTTING AND DOT BLOTS THAT USE 32P FIRMLY IN THE SHADE.

E-LINK PLUS™ — CLEAR BENEFITS

EASY-TO-USE: THE KIT CONTAINS ALL THE REAGENTS AND A

SIMPLE OPTIMISED PROTOCOL FOR THE COVALENT LABELLING OF

OLIGONUCLEOTIDES TO ALKALINE PHOSPHATASE PRIOR TO DETECTION.

FAST: REPRODUCIBLE CONJUGATIONS REQUIRE LESS THAN ONE

HOUR HANDS-ON TIME. FILM EXPOSURE TIMES ARE SHORTER THAN

FOR 32P,

STABLE: UNLIKE 32P, CONJUGATES HAVE
A USABLE LIFETIME OF SIX MONTHS OR MORE.

VERSATILE: FOR APPLICATIONS SUCH AS
IN SITU HYBRIDISATION, WHERE SENSITIVITY IS
NOT PARAMOUNT, THE KIT IS AVAILABLE IN A
SECOND FORMAT WITHOUT LUMI-PHOS "
SUBSTRATE. THE E-LINK™™ KIT ALLOWS USERS
TO SELECT WHICHEVER SUBSTRATE IS

APPROPRIATE FOR THEIR APPLICATION.

IF YOU'RE INVOLVED IN THE DETECTION OF

DNA ISN'T IT TIME YOU SAW THE LIGHT?

SA1

Lumi-Phos™ and Lumigraph™*' are registered marks of Lunigen Inc.

CRB is part of ICI Biological Products.
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Cambridge Research
Biochemicals Ltd,
Gadbrook Park,
Northwich,

Cheshire CW9 7RA.
Tel: (0606) 41100

Fax: (0606) 49366

Telex 665440 ICIDIA G

Cambridge Research
Biochemicals Inc.,
Wilmington,

DE 19897,

USA.

Toll Free Tel: (800) 327 0125
Fax: (302) 886 2370



New Spectrolinker” Makes All
Other UV Crosslinkers Obsolete!

Only the Microprocessor-Controlled XL-1000 and
XL-1500 Spectrolinkers Will:

*Safeguard Your Valuable Test Results from Washouts —
Unique, true-UV-monitoring circuit
calibrated to NIST standards .-
assures that the set dosage |
is always deiivered

*Ensure Optimum
Membrane Binding —
even as the tubes age!

*Afford Amazing Versatility - -
— Ideal for numerous applications LG
including PCR contamination research

sProduce Publication-Quality Results — Every Time!

*Provide Unequalled Ease of Use — Auto-repeat, four operation
modes (including automatic optimal crosslink), ““'smart” micro-
processor circuitry, and “help” prompts

*Boost Hybridization-Signal Sensitivity 10 Times over conven-
tional methods

*Slash Processing Time to Under 30 Seconds — 240 times faster
than vacuum-oven baking

Want proof? Contact us today!
SPECTRONICS
M1GorroraTION 1-800-274-8888
956 Brush Hollow Road Tel: 516-333-4840

P. 0. Box 483 Fax: 516-333-4859
Westbury, New York 11590 TWX: 510-222-5877 SPECTRON

JANSSEN
BIOCHIMICA

PRESENTS

MOLECULAR BIOLOGY
REAGENTS

>100 RESTRICTION ENDONUCLEASES

Yeast Artificial Chromosome
Cloning Vectors

DNA VECTORS and PRIMERS

OLIGONUCLEOTIDES &
DNA/RNA ENZYMES

...+ almost 1000 different antisera and
reagents for: cell biology/immunology/
cytokines/leucocytes . .. and more

distributed by:

RESEARCH DIAGNOSTICS INC.

Pleasarit Hill Road, Flanders, NJ 07836
(201) 584-7093 FAX (201) 584-0210

Call for a copy of the NEW Janssen
catalog and detailed product data!

SEE JANSSEN AT HUMAN
GENOME II, BOOTH #431
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...Then you need the latest
information about what's new
in research instrumentation

New | micromanipulators and
microscope accessories

New pipette puller with microprocessor
New thermal array chart recorders

New | Signal Routers -
the modern alternative to
conventional matrix switches

Call (708) 860-9700, or send today for your free copy of
Stoelting's 80 page, 1990-1991 catalog for physiological and
pharmacological research.

Stoelting Co., 620 Wheat Lane

ESTOELTING Wood Dale, IL 60191 USA
(708) 860-9700
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FINALLY
A MAP WHERE BOTH
X AND Y MARK
THE SPOT

The Human Genome Wall Chart

For a limited time only, Science is offering reprinjs of the
Human Genome Wall Chart featured in the 12 October, 1990
issue.

This is a colorful 21" x 32" fold-out wall chart showing the
progress of the Human Genome Project. When the map is
complete, roughly 100,000 genes will have been localized and the
sequence of 3 billion base pairs will have been found. The wall
chart indicates how far we are from that goal.

Highlights of the wall chart include an illustrative linkage map
with a 10- to 20-cM resolution and a band-by-band analysis of
sequence information. This map will be an indispensable refer-
ence to any person interested in human genetics.

Order a copy of the chart to hang in your office or lab by
completing the coupon. Only $7.95, U.S. postage paid.

#__ Total numberordered @ $7.95 | MAIL TO:
$ Subtotal Reprint Dept/CHAAAS
i s 1333 H Street N.W.
$ For fhlpmem to California, add Washington, D.C. 20005
applicable sales tax.
$ Total [JCheck enclosed. All orders must be prepaid.
Name
Address,
City Order
State/Zip. yours now.

while supplies last!




The Care To Meet, To Know, To Understand

Ares-Serono Symposia is an independent foundation, created in 1971, to promote scientific research in all disciplines which
contribute towards improving human health. This aimis pursued by means of congresses, courses, seminars and specialized studies,

Some of the international meetings scheduled for 1991 are:

Progress and Perspectives in
Chemoprevention of Cancer
March 14-15/ Milan (I)
Scientific Organization:

U. Veronesi (I)

Hereditary Tumors

April 22-24 | Florence ()

Scientific Organization:

G.D. Aurbach (USA) and U. Veronesi (I)

2nd Int. Conference on Research Policies
and Quality Assurance

May 6-7/ Rome (I)

Scientific Organization:

A.E. Shamoo (USA)

Nutritional Aspects of Osteoporosis
May 16-18 / Lausanne (CH)

Scientific Organization:

P. Burckhardt (CH)and R.P. Heaney (USA )

Biotechnology of Cell Regulation
June 20-22 / Siena (I)

Scientific Organization:

Y. Nishizuka (J) and L. Pastan (USA)

Stress and Reproduction

July 2527/ Port Douglas (AUS)
Scientific Organization:

J. Funder (AUS)

Molecular and Cellular Biology of
Reproduction

September 9-10/ Capri (I)

Scientific Organization:

W. Bardin (USA) and K.J. Catt (USA)

A Molecular View of Steroid Biosynthesis
and Metabolism

October 14-16/ Jerusalem (IL)

Scientific Organization:

. Hanukoglu (IL)

IL-6: Physiopathology and Clinical
Potentials

October 21-22 / Montreux (CH)
Sciéntific Organization:

M. Revel (IL)

| would like to receive information about:

[ Al the Congresses

[ In particular the Congress of

o
S
S
2
>
o
)
]
3
o
a

Please send to Ares-Serono Symposia,
Via Ravenna 8 - 00161 Rome - Italy

No form of advertising or promotional activity by any pharmaceutical company is allowed at Ares-Serono Symposia Congresses.




HIGHEST QUALITY LOWEST PRICES

myo-INOSITOL 2-*H

COMPOUND

Arachidonic Acid 1-*C
Arachidonic Acid *H
Deoxy-D-Glucose 1-*C
Deoxy-D-Glucose 1,2-°H
Deoxy-D-Glucose 6-°H
INOSITOL, myo 2-*H

[90% ETOH or Sterile Water]
Inositol, myo “C(U)
Iodoantipyrine (methyl C)
Iodoantipyrine (methyl *H)
3-0 Methyl *C-D-Glucose
Mevalonolactone, RS [2-C] 895 1040 599
Mevalonolactone, RS [5-*H] 460 745 | 299

UNIQUE STANDARDS ON SLIDES FOR AUTORADIOGRAPHY SUITABLE
FOR ¥C, *H, ZI, *S, P AND WHOLE BODY IMAGING.

Neuroscience

ARC-290
ART-196
ARC-111
ART-103
ART-200
ART-116
ART-116A
ARC-232
ARC-126
ART-181
ARC-132
ARC-452
ART-315

50xCi
250uCi
1 mCi
1 mCi
1 mCi
1 mGi
5 mGi
5 uCi
1 mCi
1 mCi
250uCi
250uCi
1 mCi

695
415
1200
310

700
460
1290

799
199
259
349
899
199
899
799
499

550
1395
385
1295

800

595
1600
315
1270

815
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Phone: (314) 991-4545
Toll Free: 1-800-331-6661
FAX: 314-991-4692
Telex: 9102404101

American Radiolabeled Chemicals, Inc.
11612 Bowling Green
St. Louis, MO 63146

Meeting
Booth 907
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Your life line.
BIOSIS Connection®

Keeping your finger on the pulse of biological and biomedical
research information is as easy as pressing a button. The BIOSIS
Connection is your low-cost direct line to the world's largest

patents, books, meetings, theses, upcoming events and employ-
ment openings.

abstracting and indexing service for the life sciences, and you can
be part of it!

This exciting and invaluable computerized information service
connects you to all the research and professional information you
need, with current awareness databases covering journal literature,

All it takes to extend your life line is a modem-equipped personal
computer or terminal and a phone line. And what's more, you need
no special search skills to use the BIOSIS Connection!

Put your fingers on the life line. . . Subscribe now to the BIOSIS
Connection!

BIOSIS Connection is a registered trademark of BIOSIS.

£

For more information, a Sign-Up Kit, or a free demonstration disk, contact BIOSIS, 2100 Arch Street, Dept. S1090LL, Philadelphia, PA
19103-1399 USA. Telephone (215) 587-4800 worldwide; toll free 1-800-523-4806 (USA except PA); Telex 831739; Fax (215) 587-2016.
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Advertising Supplement

The Role of Technology
In the “Genome Project”

In the lively debate surrounding the
initiative to sequence the human
genome, there is one subject on which
few disagree: the important role
which technology will play in the
overall success of the project.

Most discussions of technology tend to
focus on new developments, particularly
in the areas of automation and data
handling. Although developments in
these areas will clearly have a major
impact, the “genome project” will

still depend very heavily on judicious
application of well-established (though
less glamorous) technologies. In this
bulletin, we will examine the likely
role of one such well-established
technology — separation technology.

According to the most popular scenario
for the project, the sequencing of the
human genome will be accomplished
in two main stages: first, a detailed
map will be constructed covering the
entire genome; second, sequences

will be determined for individual DNA
segments corresponding to all of the
known map positions (some of which
will already have been sequenced in the
course of ongoing life science research).

Size (kb)
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Mapping

For the mapping stage of the project,
there is one essential application for
separation technology which is immedi-
ately apparent: the electrophoretic
separation of DNA fragments by size.
Two different methods of electrophoresis
will be important, depending on the
length of the segment being mapped.

For mapping longer segments of DNA,
the method which will be important is
pulsed-field gel electrophoresis (PFGE).
Depending on the precise conditions
chosen by the user, this technique allows
the separation of DNA fragments rang-
ing in length from several thousand to
several million base-pairs. The technique
may be used to map either uncloned
genomic DNA (by hybridizing labelled
probes to Southern blots of PFGE gels)
or large fragments which have been
cloned into YAC vectors. In either case,
the mapping technique will often involve
digestion with a rare-cutting restriction
enzyme; Pharmacia LKB Biotechnology
offers a number of such enzymes, all
prepared to very high standards using
our proprietary expertise in purification
technology. The long fragments gener-
ated by digestion with rare-cutting

Chromosome
XII
v
vII Yeast DNA
x  PFGE Markers
i Separated using the
I Pulsaphor® system,
X equipped with the
XI Hexagonal Electrode
Vo Array and the

Pulsaphor® Plus

X Controller.
I
VI
I

Page 1

Table of Rare-Cutting
Restriction Enzymes from
Pharmacia LKB Biotechnology

The following enzymes are all
judged to be potential rare-cutters
because their recognition sequences
include the CG dinucleotide, which
is relatively rare in human DNA

Recognition
Enzyme  sequence
Aatll  GACGTIC
Clal  ATICGAT
Miu1 AICGCGT
Nar1  GGICGCC
NotI GCIGGCCGC
Nrul TCGICGA
Nsp V. TTCGAA
Prul  CGATICG
Sacll  CCGCLGG
Sal 1 GITCGAC
Sfil GGCCN4INGGCC
Smal CCCIGGG
Xhol CITCGAG

enzymes can then be separated very
conveniently using the Pulsaphor® system
from Pharmacia LKB. The original
Pulsaphor was the first commercially
available equipment for PFGE, and has
since been substantially refined with addi-
tions such as the Hexagonal Electrode
Array and Pulsaphor Plus Controller.

These make it simple to obtain “straight-

lane” results which are easy to interpret
using our “lambda ladder”and yeast
chromosome PFGE markers.

For mapping shorter segments of DNA,
conventional submarine electrophoresis
is the method of choice. This allows the
separation of DNA fragments ranging in
length from a few base-pairs to tens of
thousands of base-pairs. The technique
can be applied either to uncloned genomic
DNA, or to fragments which have been
cloned into lambda, plasmid, or cosmid
vectors; it is often used as a prelude

to Southern blot hybridization. Again,
Pharmacia LKB can supply a wide range
of high-quality products for this type



of mapping: restriction enzymes and
molecular-weight markers; tried and
tested equipment, such as the GNA series
of submarine units and a variety of
power supplies; and the VacuGene® XL
vacuum blotting apparatus, an outstand-
ing alternative to capillary blotting for
the very rapid transfer of separated DNA
fragments to hybridization membranes.

Sequencing

As the focus of the genome project shifts
to sequencing, separation technology
will play an important role in at least
three areas: template preparation,
reagent preparation, and the analysis
of sequencing reactions.

To sequence the entire genome, an enor-
mous number of templates will need to
be prepared and sequenced. Suppose, for
example, that each individual template
preparation yields one kilobase of
sequence information, and that two-fold
oversequencing will be required to
determine the sequence of each strand
of each chromosome unambiguously;
in this case, approximately 12 million
template preparations would be needed
to sequence the entire genome. Although
advances in technology may bring this
number down significantly, the final
number of templates required is still
likely to be huge. It will therefore be
important to develop fast, reliable,

and easily automated approaches to
template preparation. Recent advances
in this area have included the use of
PCR to bypass the need for cloning
and isolation of templates; and the
development of improved methods for
rapid template purification, such as
those featured in the Miniprep Kit Plus
and Sephaglas™ M13 Miniprep Kit
from Pharmacia LKB.

Successful sequencing of a vast number
of templates will of course depend on a
prolific and reliable supply of sequenc-
ing reagents. It is easy to overlook the
crucial role which separation techno-
logy plays in the preparation of these
reagents. For example, the outstanding
results which can be obtained using the
T7Sequencing™ Kit from Pharmacia LKB
are due in large measure to the care

we exercise in the purification of T7
DNA polymerase, dNTPs and ddNTPs
for the kit. The same is true for the
AutoRead™ Sequencing Kit, which we

Advertising Supplement

GATC GATC GATC

250

150

100

Manual Sequencing
with T7Sequencing™ K

Typical results obtained
with T’Sequencing Kit
from Pharmacia LKB.
The excellent performan«
of this kit reflects the car
exercised during purifica
tion of its components.

—10
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A.L.E DNA Sequencer™

developed specifically for the automated
laser fluorescent A.L.F. DNA Sequencer™.
The excellent performance of the sequencer
is crucially dependent on the performance
of the kit, which in turn depends on the
purity of the components it contains. In
the future, further advances in sequencing
technology are also likely to depend on
the availability of highly pure reagents —
and thus on the separation technology
required to prepare these reagents.

Automated DNA sequencers are of course
prime illustrations of the third major
application for separation technology

in large-scale sequencing: analysis of
sequencing reactions in large numbers.

Data from A.L.E. DNA Sequencer

Current methods of DNA sequencing
all depend absolutely on the ability of
electrophoresis to separate successively
larger DNA fragments differing from
one another in length by just a single
nucleotide. Automated sequencers
capitalize on this ability by recording
the signals generated in adjacent lanes
as fluorescently labelled fragments move
past a specified point in a sequencing
gel. This approach is best exemplified
by the A.L.E. DNA Sequencer from
Pharmacia LKB, which uses a single
fluorescent label, a fixed laser beam,
and fixed detectors spaced across

the width of the sequencing gel. This
arrangement offers both mechanical

simplicity and the ability to generate raw
data which can be interpreted very easily.
It also permits high throughput, because
electrophoresis times do not have to
include “scanning time” for a moving
laser beam and filters. And finally, it
keeps sequencing reactions simple: only
one fluorescent primer is required for
each set of reactions (suitable primers
can be prepared very conveniently using
our AutoPrimer™ Synthesis Kit), and
the protocol for dideoxy sequencing
reactions is pleasingly simple (especially
if they are performed using the
AutoRead Sequencing Kit).

Currently, A.L.F. DNA Sequencer
represents the state of the art in applying
separation technology to the automated
analysis of DNA sequencing reactions.
Of one thing we can be certain, however:
by the time the complete sequence of the
human genome has been determined,
many further advances will have been
made in this field of analysis.

Conclusions

Separation technology will play a
vital role in the sequencing of the
human genome. In many respects,
analytical electrophoresis seems likely
to be the most important application
for separation technology, given its
significance for the mapping of both
large and small DNA fragments, and
for the analysis of DNA sequencing
reactions. Nevertheless, preparative
separations will also play an essential
role, particularly for the purification of
DNA templates, and for the provision
of high-quality sequencing reagents.
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Ordering Information
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Rare-Cutting Restriction Enzymes Yeast DNA PFGE Markers
This list of products represents only Aatll (GACGTLC] 5 blocks 27-4520-01
a small fraction of the products 50 units 27-0953-03 A DNA PFGE Markers
available from Pharmacia LKB 250 units 27-0953-04 S blocks 27-4530-01
BlOteChﬁ‘lolg?gy for molecular lanl(igy Clal [ATICGAT] Submarine Electrophoresis System:
researc ease contact your loca 500 units 27-0935-01 GNA-100 18-2400-01
representative for further information. 2500 units 27-0935-02 GNA-200 18-2300-01
Miul [ALCGCGT] VacuGene® XL (vacuum blotting) 27-4520-01
500 un@ts 27-0945-01
2500 units 27-0945-02 FOl‘ Manual Sequencing
Nar1 [GGICGCC] Miniprep Kit Plus
200 units 27-0822-01 (500 minipreps + 12 spun columns)
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Direct genomic solid phase sequencing of the human apo-
lipoprotein E gene for diagnosis of a heterozygotic point muta-
tion, Hultman and Ublén (1990) submitted for publication.
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should be sure to take a good look  plicity. When the reaction chemistry can rely on.

at the raw data. That’s because raw is proven and the electrophoresis Contact your Pharmacia

data is the basis for the processed  technology is efficient and the hard- representative today. And when
data. Raw data should be easy to you do, don’t forget to ask to see
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of it too.
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( : hromosomes are drawn to scale from
the high resolution ideograms (860
bands total) of the International Sys-

tem for Human Cytogenetic Nomenclature
(ISCN). Most bands are light (R-bands or
Giemsa negative) or dark (G-bands or Gi-
emsa positive). There are also heterochro-
matic regions, shown either as diagonal shad-
ing or as an interrupted region within a chro-
mosome (secondary constriction; forexample,
see chromosome 21). The centromere of each
chromosome, shown as a constriction sur-
rounded by centric heterochromatin (heavy
diagonal shading), separates the short arm
above from the long arm below.

Numbers and cytogenetic locations of
loci, probes, and polymorphic loci were taken
from the Human Gene Mapping Library
(HGML) database. All probes derived from
another probe or known to detect multiple

loci were omitted. A collaborative effort be-
tween the HGML and GenBank established
links between GenBank sequence entries and
over 750 mapped loci. Map locations for
these loci were used to allocate base pairs
from the sequence entries to each chromo-
somal band after sequence duplication was
eliminated. There are an additional 1.5 mil-
lion bp of human DNA sequence in GenBank
that have yet to be linked to mapped loci and
hence could not be included.

Data included on the wall chart repre-
sent information in manuscripts published or
in press by July 31, 1990. On this date, the
HGML database contained relevant informa-
tion for 6652 loci (genes and anonymous
DNA segments), 11,852 probes, 2275 poly-
morphic loci, and links to GenBank records
with 5,066,049 bp of DNA sequence. All
gene symbols shown, other than the excep-

FUF

INFOR|

tions noted below, are the official HGM10
Human Gene Mapping Workshop symbols.
Loci in the linkage maps, their order,
and their approximate sex-averaged centi-
morgan distances were taken from published
linkage maps, and were often based on CEPH
families. Preference was given to inclusion
of genes rather than anonymous DNA seg-
ments. All linkage maps were drawn to the
same scale, which is shown in the legend.
Genetic linkage maps have the same
locus order as physical maps, but a very
different measure of distance, as genetic maps
are derived from the frequency of recombina-
tion during meiosis. There is no universal
relationship between the two distance mea-
sures and they cannot be readily converted

because recombination rates per megabase of

DNA vary considerably by sex and chromo-
somal region.

ABL Abelson murine leukemia viral
oncogene homolog

ABO ABO blood group .

ADA adenosine deaminase; severe combined
immunodeficiency

ANCR Angelman syndrome chromosome
region; happy puppet syndrome

APOB apolipoprotein B; hypo- &
abetalipoproteinemia

APOC1 & C2 apolipoproteins C-I and C-II;
hyperlipoproteinemia Ib (C2 only)

APOE apolipoprotein E; familial
hyperlipoproteinemia III

APP amyloid beta precursor protein;
cerebroarterial amyloidosis, Dutch type

BCL2 B cell chronic lymphocytic leukemia/
lymphoma 2

BCR breakpoint cluster region; chronic
myeloid leukemia

C2 complement component 2; lupus systemic/
discoid syndrome

CAT catalase; acatalasia

CBS cystathionine-beta-synthase; homocystinuria

CDC2 cell division cycle 2

CF cystic fibrosis

COL1A1 collagen, type I, alpha 1; osteogen-
esis imperfecta,various forms

COL2A1 collagen, type I, alpha 1;
spondylepiphyseal dysplasia congenita

COL3A1 collagen, type III, alpha 1; Ehlers-
Danlos IV and familial aneurysms

DM dystrophia myotonia; myotonic
dystrophy :

DMD muscular dystrophy, Duchenne an
Recker tynes

EGFR epidermal growth factor receptor

F8C coagulation factor VIIlc, procoagulant
component; hemophilia A, FVIII
deficiency

FGG fibrinogen, gamma polypeptide;
afibrinogenemia

REPRESENTATIVE GENES

FNRB fibronectin receptor, beta polypeptide

FRAXA fragile site, folic acid type, rare;
Fragile X mental retardation

FRDA Friedriech ataxia

GBA glucosidase, beta, acid; Gaucher disease

GYPA & B glycophorins A & B (includes MNS
blood group) )

HBA1 & A2 hemoglobin, alpha 1 & alpha 2;
alpha-thalassemia and other hemoglobin
diorders

HBB@* hemoglobin, beta, cluster; beta-
thalassemia, sickle cell anemia, and other
hemoglobin disorders

HD Huntington disease

HEXA hexosaminidase A; GM2-gangliosidosis
1 (Tay-Sachs disease, juvenile & adult types)

HEXB hexosaminidase B; GM2-gangliosidosis
II (Sandhoff disease)

HLA@* major histocompatibility complex
(multiple genes, multiple diseases)

HOX2@* homeo box region 2 cluster

HP haptoglobin

HPRT hypoxanthine phosphoribosyltrans-
ferase; Lesch Nyhan, severe juvenile gout

HRAS Harvey RAS viral oncogene homolog

IGH@* immunoglobulin heavy chain gene
cluster (V, D, J, C)

IL2 interleukin 2

INS insulin; hyperproinsulinemia, diabetes (rare)

INSR insulin receptor; acanthosis nigricans,
insulin resistant diabetes, leprechaunism

KRAS2 Kirsten RAS 2 viral oncogene homolog

LDLR low density lipoprotein receptor;
familial hypercholesterolemia,
hyperlipoproteinemia I

LPL lipoprotein lipase; hyperlipoproteinemia I,
hyperchylomicronemia

MBP myelin basic protein

MEN1 multiple endocrine neoplasia type I

MYC avian myelocytomatosis viral oncogene
homolog

NF1 neurofibromatosis 1; von
Recklinghausen disease

NRAS neuroblastoma RAS viral oncogene
homolog

OAT ornithine aminotransferase;
hyperornithinemia with gyrate atrophy of
choroid and retina

PABY pseudoautosomal boundary region,
Y-linked

PAH phenylalanine hydroxylase;
phenylketonuria, hyperphenylalaninemia

PALB prealbumin; familial amyloid
neuropathy

PDGFB platelet-derived growth factor beta
polypeptide 1

PFKL phosphofructokinase, liver type;

“hemolytic anemia

PI alpha-1-antitrypsin; emphysema with cirthosis

PRB@* proline-rich protein BstNI subfami-
lies 1t0 4

PRIP prion protein; Gerstmann-Straussler
disease, Creutzfeldt-Jakob disease

PWCR Prader-Willi syndrome chromosome
region

RB1 retinoblastoma 1

RHO rhodopsin

SST somatostatin

STS steroid sulfatase; ichthyosis (X-linked)

TAT tyrosine aminotransferase; tyrosinemia,
type II, oculocutaneous

TCRA & D T cell receptor, alpha (V, D, J,C)
and delta (V, D, J, C)

TCRB T cell receptor, beta cluster

TCRG T cell receptor, garama cluster

TF transferrin; atransferrinomia

TP53 tumor protein p53

WAGR Wilms tumor, aniridia, genitourinary
abnormalities, and mental retardation triad

* Unofficial symbols (as of HGM10) used for
gene clusters.
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Loci (both genes and anonymous DNA
segments) have been mapped to the chromo-
somes with different degrees of precision;
resolution ranges from an entire chromo-
some to a single band. To estimate the
number of loci currently mapped to each
chromosomal band, a band was assumed to
occupy the proportion of the human genome
equal to the band’s relative length as shown
in the ISCN. Thus, genes, probes, or se-
quenced DNA mapped to a single band con-
tributed only to that band; those less pre-
cisely mapped contributed proportionately
to multiple bands. The proportional contri-
bution to each band was calculated as the
length of that band relative to the length of all
bands spanned. For each band, the final esti—
mate is simply the sum of all contributions.

Estimates of the expected numbers of
genes and base pairs of DNA in each band

followed the same rationale — a band that
was 0.1% of the genome length in the ISCN
depiction was estimated to contain 0.1% of
the genes and 0.1% of the base pairs in the
genome. The prevailing, albeit crude, esti-
mates of 1 x 10° genes and 3 x 10°bp were
used as the size of the human genome. These
calculations make the simplfying assump-
tion that the densities of DNA and genes are
uniform across bands. It is probable that the
density of each differs systematically among
band types, but no numerical corrections
exist as yet.

A logarithmic scale was chosen to de-
pict progress towards completion for se-
quence and gene densities. An open-ended
linear scale was chosen for polymorphism
and probe counts since there is no easily
definable limit to the numbers that will be
identified.

GLOSSARY

Anonymous DNA segment: A piece of DNA of
unknown gene content that has been localized to
achromosome. Referred to by unique “D num-
ber” symbols assigned by the Human Gene Map-
ping Workshop’s DNA Committee .

Centimergan (cM): The unit of genetic dis-
tance derived from the frequency of recombina-
tion between genetic markers. When the markers
are physically close together, a distance of 1 cM
corresponds to a 1% chance of recombination
occurring between them. However, because
multiple recombination events can occur be-
tween two loci far apart, recombination frequen-
cies are not themselves additive over large dis-
tances. The centimorgan scale is additive.

CEPH families: A reference panel of 40 Cauca-
sian families from whom cell lines have been
collected and distributed to researchers collabo-
rating with the Centre d’Ftude du Polymorphisme
Humain (CEPH, Paris). The CEPH collabora-
tion provides genotypes for a large number of
DNA polymorphisms on this common set of
families. :

Chromosome band: A subdivision of a chro-
mosome that can be observed by light micros-
copy after any of several staining procedures.
Each chromosome displays acharacteristic band-
ing pattern typically represented as an ideogram.

Contig: A set of partially overlapping cloned
DNA fragments that together cover an uninter-
rupted stretch of the genome.

DNA polymorphism: Normal, common varia-
tion in DNA sequence at a locus in the popula-
tion. Multiple molecular methods can be used to
detectthese polymorphisms. Curtently, mostare
detected with restriction endonucleases, which
are enzymes that cleave DNA at specific nucle-
otide sequences. Loci with variation in the
length of fragments of DNA generated by diges-

tion with these enzymes ‘are called restriction
fragment length polymorphisms (RFLPs).

Genetic linkage map: A map of polymorphic
loci indicating order and relative genetic dis-
tances measured in centimorgans.

Genome: The genetic constitution of an organ-
ism. One full set of:the 24 distinct human
chromosomes is estimated to contain ~3 x 10°
base pairs of DNA, throughout which are distrib-
uted ~1 x 10° genes,

Physical map: A map in which distances are ex-
pressed in numbers of nucleotide base pairs
between identifiable landmarks (contigs, re-
striction sites, or STSs). A cytogenetic mapisa
low resolution physical map. ‘

Recombination: The normal process by which
tracts of DNA are exchanged between the ho-
mologous chromosomes during gametogenesis.
The resulting gametes contain chromosomes that
are derivatives of both homologs. Generally, the
farther apart two loci are, the higher the frequency
of recombination (up to a maximum of 50%, as
for two loci on separate chromosomes).

Polymerase chain reaction (PCR): A method
to rapidly amplify a given DNA sequence for
subsequentanalysis. Very short DNA sequences
(primers) flanking the targeted DNA sequence
are required to initiate and sustain the reaction. .

Sequence tagged site (STS): A short DNA se-
quence, readily located and amplified by PCR
techniques, that uniquely identifies a physical
genonlic jocaiion.

Yeast artificial chromosome (YAC): Atypeof
clone formed from foreign DNA joined to the
replicating parts of a yeast chromosome. With
YACs, it has been possible to propagate large
(>100 kb), contiguous tracts of human DNA in
yeast cells.
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$]25 application forms and guidelines. Completed applications
must be postmarked no later than January 2, 1991.
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MICRO-¢

Vibration Isolation
Systemﬁl '*

Micro-g®
Lab Table

® Gimbal Piston” Isolators

@ (leanroom compatible

® 7 standard table sizes

® Armrests, shelves, casters, enclosures,
Faraday cages

® High-performance table tops; high stiffness,
damping and mass; 5 sizes

® Tamper-proof internal piston travel restraints

® Choice of tops: stainless steel laminate,
granite, or 4” CleanTop® Honeycomb with

sealed mounting holes

Micro-g®
Table Top
Platform

T™MLC

Technical Manufacturing Corporation
15 Centennial Drive, Peabody, MA 01960
Phone 508-532-6330 * FAX 508-531-8682
Precision Support
mcas  for Precision Work
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