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rhe human genome 
NSERTED in this issue is a wall chart 
of the human genome; it illustrates 
what is currently known about the 

distribution of genes, genetic markers, 
and other landmarks on the 23 pairs of 
mn~an chromosomes. The chart is a 

compilation of data from diverse 
*ources and should serve as a jump- 
ng-off place for future gene mapping 
:fforts. How the chart was prepared and 

some of the limitations and goals of 
current mapping strategies are summa- 
rized by Stephens et at. (page 237). A 
historic perspective on gene mapping is 
vrovided by Culliton (page 210). One 
)f the newer techniques that promises 

to facilitate genome mapping-radiation 
hybrid mapping-is described by Cox et 
at. (page 245). Chromosomes are ex- 
xxed to a high dose of radiation; this 
breaks them into a number of fragments; 
the fragments are then rescued in cells 
where genetic markers present on the 
fragments can be identified. With statis- 
tical methods, the distance between 
markers can be determined and a likely 
xder for the markers on the chromo- 
omes can be assigned. Koob and Szy- 
)alski take a different strategic tack for 
napping: their Achilles' heel cleavage 

method cuts a large chromosome at only 
a single precisely defined site that was 
made vulnerable by bioengineering tech- 
liques (page 271). Just how important is 
1 human genome for individual develop- 
nent? Bouchard et al. summarize the 
sesults of a continuing study of identical 
nxnan twins who have been reared 
Lpart; this study shows the strong role 
hyed by the genome in IQ develop- 
nent (page 223). Koshland's editorial 
llso addresses this issue (page 189). 

Neuroscience research 
ESEARCH on channels, recep- K tors, proteins, cellular networks, 
and cognition is contributing to 

he development of increasingly plausi- 
>le and well-defined models for how the 
whole nervous system operates. These 
;tudies have been carried out in experi- 
nental systems that range from simple 
dtures to complex primates. Seven re- 

ports this week illustrate both the range 
of topics covered by neuroscience re- 
search and the levels of complexity pos- 
sible. At the "simple" end of the spec- 
trum are studies of membrane channels 
through which ions enter cells; at the 
complex end is an investigation of 
where memories reside in the brain. 
Channels: A magnesium-dependent in- 
ward current has been identified in Par- 
amecia, likely presaging the discovery of 
similar channels in other organisms. 
Changes in magnesium concentrations 
inside the cell are viewed as important 
physiologic regulators of cell activity 
(Preston, page 285). Two "contact" 
amino acids have been identified in the 
outer mouth of a potassium ion chan- 
nel; these amino acids may be central to 
ion conductance not only in potassium 
channels but also in other cation chan- 
nels (MacKinnon and Yellen, page 
276). Receptors: Motor and sensory 
stimulation have an impact on the de- 
velopment of the mammalian nervous 
system and one mediator of this effect 
may be NMDA receptors: NMDA re- 
ceptor activation was shown to directly 
affect expression of a surface glycopro- 
tein of motor neurons in the developing 
spinal cord of the hamster; the affected 
protein is one thoqht  to have a role in 
synapse formation (Kalb and Hocffield, 
page 294). Protkns: Development and 
functioning of the nervous system are 
also influenced by secreted neuro- 
trophic factors. The patterns of expres- 
sion of two factors, BDNF and NT3, 
were mapped in normal rodent brains 
and found to be distinctive. BDNF (like 
classic nerve growth factor) was ex- 
pressed in just those areas of the brain 
where damage in Alzheimer's disease is 
most severe; BDNF supplementation 
(or supplementation with nerve growth 
factor) might therefore prove ameliora- 
tive in patients with this disease (Phil- 
lips et at., page 290). Another protein, 
amyloid $, can be neurotrophic to cer- 
tain types of cells in culture and neuro- 
toxic to others. If it has similar effects in 
vivo, low concentrations of amyloid $ 
might serve to stimulate development 
of young differentiating neurons; accu- 
mulation of amyloid $ in aging or dis- 
eased brains might promote the degen- 
eration of older cells. Tach* 

neuropeptides reversed the effects of 
amyloid $, raising the possibility that 
tachykinins might be effective in revers- 
ing neurodegeneration in Alzheimer's 
disease and Down syndrome, two clin- 
ical situations in which amyloid $ 
plaques accumulate (Yankner et al., page 
279). Cellular netw0rk-s: For the first 
time a simple neural network-the 
three-cell "central pattern generator" 
that underlies respiration in air-breath- 
ing pond snails-has been made opera- 
tional in vitro (Syed et at., page 282). 
The significance of this accomplishment 
is discussed in a story on networks 
(Barinaga, page 206). Cognition: Mem- 
ories for learned tasks have been shown 
to reside temporarily in the hippocam- 
pal formation of the brain and to be 
transferred elsewhere (probably to the 
neocortex) afier a period of time: nor- 
mal monkeys remember best recently 
learned task; monkeys whose hippo- 
campal formation is removed after 
training remember best tasks that were 
learned in the more distant past (Zola- 

r 7 IGH-ENERGY electrons and 
ions are produced in associa- 
tion with solar flares. Acceler- 

ation of these charged particles to ener- 
gies as high as 20 gigaelectron volts has 
been observed. What mechanism or 
mechanisms can account for particle 
acceleration and do similar processes 
operate elsewhere in the universe where 
transient x-ray and y-ray bursts occur? 
Data on emissions from solar flares and 
other sources have been collected by 
many different types of ground-based 
and space-based instruments during the 
past few decades. In a review, Chupp 
presents the spectral signatures that 
have been inferred and plausible models 
for explaining what might drive acceler- 
ation; he points out that space missions 
concentrating on the high-energy phys- 
ics of the sun are essential for obtaining 
the higher resolution data needed to 
understand what really drives these ac- 
celeration phenomena (page 229). 

RUTH LEVY GUYER 
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Save hours of time and improve results 
by automating solid phase extraction - 

with the new ASPEC system 
Automate all conditioning, occur in manual liquid handling. The 
sample application, washing ASPEC pipettor/dilutor picks up and 
and elution steps delivers sample or solvent with up to 
Solid vhase extraction is a time- 99.5% accuracy and a 0.05%CV. 
consuming, manually intensive job. 
Depending on the protocol, it can take Built-in software turns 
several hours a day. By automating the programming into an easy 
vrocedure, ASPEC (~ i tomat i c  Sample step-by-step process 
Preparation with Extraction ~olumAs) ~utomation sometimes means com- 
frees you for more productive work. plication. But not with ASPEC. Three 
Ideal for most GC and HPLC applica- built-in files prompt you for basic 
tions, ASPEC automates sample parameters such as column size and 
preparation for GC and both sample liquid volumes. Once the parameters 
preparation and injection for HPLC. are entered, you can store them for 
A * 

future use. And when you need to 
change parameters, ASPEC makes 

Extraction steps 4 - that easy, too. You go right to the pa- 
by &&a rameter you need to change without 

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 
 re-stored software for ... re-enterha evew one. - brochure ., 

three column conditioning steps You can learn more about ASPEC by 
sample application to 108 columns requesting a free copy of our new 
washing with up to three solvents Pipettor/dilutor assures 
application of up to three elution accurate liquid brochure. And then, if you'd like, 

solvents we'll arrange for a no-obligation 
on-line HPLC injection demonstration. 

Contact your Gilson 
Programmable steps for ... representative. Or 

additlon of internal standards call us toll-free at 
extra column conditioning, 800-445-7661 (In 
washing or elution Wisconsin call 608- 
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 

provides for automatic 
on-line HPLC injection 

Racks hold up to 108 samples, 
solvents and 108 columns 

Gilson Medical Electronics, Inc., Box 27,3000 W. Belthe Hwy, Middleton, WI !j3562 USA, Tel: 608836-1551, TW(: 26-5478, FAX: 6088314451 
Gilson Medical Electronics (France) S.A., 72 rue Gambetta, B.P. No. 45,95400 Vi le -Be l ,  France, T& (33) 1 34.29.50.00, TW<: 606682, FAX: (33) 1 34.29.50.80 
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Trying to choose between lZ5l, 
colorimetric and other non- 
radioactive systems? detection f 0 r With the new ECL Western blotting 
system, which complements our other Western blots 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. 

* 10 t~mes as sensltlve as color~metrlc 

systems 

Results In m~nutes, often seconds 

Economical use of prlmary and 
condary ant~bod~es 

S~mple protocols 

Carry out normal blottlng and 
~mmunodetect~on techn~ques and then 
add ECL detect~on system for 1 minute 

No fad~ng of results; hard copy 
results on fllm 

ECL Western blotting detection 
system RPN 2106 
(sufficient for 4000cm2 of blots) 

-- I 
Contact your local Amersham off~ce for further deta~ls 
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A Universal 
System for @fETing - 

PCR Products 
Direct hard copy cloning of PCR* products 
into the multifunctional pCR2000m 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: 
1 NO purification of PCR products 
I NO modification of primers to 

incorporate restriction sites 
I NO restriction enzyme digestion 
I NO modifying enzymes 
1IV NO sequence information 
The TA Cloning system from lnvitrogen 
allows bluelwhite 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 Clonlng 1s an Ideal system for dlrect 
sequencing and expresslon of PCR 
products and provides a means of safe- 
guarding precious samples for future 
analysis, probe generation or other 
manipulations The prepared pCR2000 In thermophllic polymerases. Each klt 
vector 1s designed to take advantage of contalns prepared pCR2000 vector, Ilga- 
the universal ragged ends generated by tlon reagents and competent E col~ for 

: the termlnal transferase actlvlty Inherent 20 reactions. For more lnformatlon on 
* these and other PCR products call, 

TollFree 1-800-544-4684 
11588 Sorrento Valley Road #20 
San Dlego. CA 92121 

ISH BIOTECHNOLOGY LIMITED, UK, TEL 44 865748747 AMS BIOTECHNOLOGY, UK, TEL 44 993822786 
PHARMACEUTICALS, Japan, TEL 81 32932352 

CELBIO, Italy, TEL 39 24048646 KEBO LAB AB, . Sweden, TEL 46 86213400 GENOFlT GmbH, FRG, 
TEL 49 6221303923 GENOFITSA, Sw~tzerland, TEL 41 227948400 BDH INC , Canada, TEL 800 268 2129 

MEOOS COMPANY PTY LTD,wAustral~a, TEL 61 38089077 wB&r$ 2- $3 

'PCR IS covered by u?k'aI # ~ M I J L O L  and 4683195 ~ssued to Cetus Corporarlon 
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Simplicity itself: a programmable stand-alone system that doesn't require 
a computer hookup and uses your animal identification number 

- -  - 

shown at 8X 

In addition: the imprecision of the conventional W h s l t a b o u t ~ ~ ~ ?  
methods is replaced by positive animal identification. 
Animal misidentification or infectbn can indeed be cat- Asamukofa l ~ ~ - ~  

and mice, there have been: astrophic should they delay impede, or destroy a cru- 
cial investigation. This simple foolproof system now no s i g n i i t  effects on normal body weights. 
converts ear punching or tagging, toe clipping, and tail nopalpablemassesobserved. 
tattooina'into unacce~table risks.. . and who needs novisible tissue reaction. 
that h - n  a positive animal identification system is The tissue response to the implanted mKxachips is 
now available! considered to be comwtely m - w .  

Copyr~qht (c) Blo Mod~c Corporat~on, 1989 

Product speclt~cat~ons sublecl to char~ge w~thoul nol~ce f'atenls pc:rlrilr~q lJS and Ir~lr!rrral~on;~l 



Announcing the Dawn of a New Era in 
Laboratory Animal Identification 

You are now looking at the complete ELAMSN (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 

J 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. 

To Learn More about the E M S m  

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 drop us a line at . . . 

\ - Who is Using Bio Medic Data Systems' 
; . & ?I_. -. 
',.. I*" . y@r43 ~ ~ h ( I M r ) ?  

I 
More than 45 organizations now have the Bio Medic 
Data Systems Implantable Micro ldent i iat i i  includ- 
ing Sandoz Research Institute, Schering Plough, C.l.4 
General Motors, N.S.I. Technical Services, Stanford Uni- 
versity, University of Miami, M.lI (Note that the Sandoz 
Research Institute has submitted the results of the first 
year of a two-year study for publication.) 
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d JENAVAL INTERPHAKO . 
Transmitted Light Interference 
For Contrasting & Measuring 
H~gh rneasurlng accuracy w~th 
Shearing, half-shade p'-'- -'-- 
ference fnnge, and phc 
rneasurlng techniques 
Also equ~pped for brlghtl 
& negat~ve phase contr 
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True image reproduction 
Without distortion Without los~ng sharp- 

ness at the edges With excellent contrast 
and texture It could only b e  a malor new 
stereo system from Olym~us-the SZ Series 
of stereo microscopes 

High-fidelity sight is due to newly 
developed Olympus optics, provldino 5 ' 
enhanced image flatness and contrast 
s well a s  a larger field of view 

Offering attachments for CCTV use and 
photomicrography among other apphcabo 

OLYMPUS' - 

The Image of Quality 

mation 
istratia 

circle reader service r 
n circle reader service 
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SCAN@ ANALYZE@ 
PUBLISH ! 

FOZUDYNE intruduces ColIqe~soMvare: 
the powerful key in our new Fofo/AnalYsfl systems. 

With if, you m ccrpture and store a scanned image of your gel, 
applyst~dpmcedures to fhe datcr, a~ciproducepubliaation ready 

output - fader, easier, and affordable! 

Quontrtofe I-D gels Analyze 2-D gels Publ~sh your results 

The FOTODYNE Colloge' softwore pockoge IS And Colloge' software w~th ~ts fully compt~ble 
on odvonced onolyt~col tool for moleculor b~ology Moc1ntosh9nterfoce, puts publ~sh~ng power at your 
reseorch Pocked w~th a .. . - flngertlps The Colloge' 
h~gh powered lmoge softwore IS found only ~n the 
processing features and Foto/AnolystV systems from 

System 
on unporolleled select~on FOTODY NE 
of stohst~col procedures, 
~t prov~des copb~l~ties Please phone toll free, 

you thought were only 1 -800-DNA-FOTO, 
ovo~loble w~th larger for comprehensive 
more expensive systems information. 

A product d FOTODYNE Incorpomkd. 1 1 1 1  

FOTODYNE Incorporated 16700 West Victor Rwd, New Berlin, Wixons~n 53 15 1 1-800362-3686 or FAX: 4 14-785-701 3 
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The Division of National Cancer Institute 
cancer ~ t i ~ l ~ ~ ~  Announces To the S c ~ e n t ~ f ~ c  Comrnun~ty The Ava~labl l~ty of the Follow~ng 

ResourceslServ~ces For Cancer Related Research As Noted Below: 

Cell Culture ldentlflcation Servlce. Uslng 
lsozyme Analys~s, lmmunofluorescence and 
Karyotyp~c Analys~s (Chromosome Banding). 

Contact: Dr Ward Peterson 
Children's Hospltal of Mlchlgan 
3901 Beaub~en Boulevard 
Detro~t, MI 48201 
(313) 745-5570 

Cltlng Contract #N01-CP-85645 

Cost: $375/Analysls 

G o a t  Ant~sera Aga~nst Av~an, Bov~ne, Fellne, 
Murlne, and Prlmate Intact Vlruses and Vlral 
Prote~ns; Ant~bodles to lmmunoglobul~ns for a 
number of specles. Prelmmune Sera avallable 
for some Vlrus Antlsera 

Contact: Ms. El~zabeth Donley 
BCB Repos~tory 
M~crob~olog~cal Assoc~ates, Inc 
5221 R~ver Road 
Bethesda, MD 20816 
(301) 657-8169 

C ~ t ~ n g  Contract #N01-CP-61020 

Cost: $75.0015 ml. (Ant~sera) 
25.0015 ml. (Pre~mmune Sera) 
65.001100 ml. (Immunoglobul~ns) 
(Frozen Material) 

H V~ruses Av~an, Fel~ne, Mur~ne, and Pr~mate 
V~ruses Produced ~n v~vo and In vltro 

Contact: Ms. Elizabeth Donley 
BCB Reoosltorv 
~ ~ c r o b ~ o l o a ~ c a ~ ~ s s o c ~ a t e s ,  Inc 
5221 ~ ~ v e r k o a d  
Bethesda, MD 20816 
(301) 657-8169 

Clt~ng Contract #N01-CP-61020 

Cost: lnqu~re 

Monoclonal Antlbodles are avallable wlth 
soeclflcltles for svnthet~c ~ e ~ t l d e s  reDresentlna 
the amlno ac~d  sequences of the lett'end, rlghT 
end and actlve slte of the oncogene products 
of avlan and mammalIan retrovlruses. Block~ng 
peptldes are also ava~lable, as are a l~m~ted 
number of cell l~nes produc~ng the monoclonal 
antlbod~es 

Contact: Ms El~zabeth Donley 
BCB Repository 
~ ~ c r o b ~ o l o g ~ c a l ~ s s o c ~ a t e s ,  lnc 
5221 R~ver Road 
Bethesda, MD 20816 
(301) 657-8169 

C ~ t ~ n g  Cont~act #N01-CP-61020 

Cost: Peptldes -$25.00/mg. 
Asc~tes Flu~d - 45.001ml 
Cell Culture -100 001culture 

(Plus Shlpplng and Handling) 

Human sera from donors wlth. Mallgnancles 
(lncludlng nasopharyngeal carcinoma), Non- 
Malignant Disorders, and Normal lndlvlduals 

Contact: Coordinator for Research Resources 
B~olog~cal Carc~nogenesls Branch, 

DCE, NCI, NIH 
Executive Plaza North, Room 540 
Bethesda, MD 20892 

Cost: Shlpplng and handllng charges only 

H The Dlvls~on of Cancer Et~ology's Reg~stry 
of Experlmental Cancers announces the avall- 
ablllty of 16 different study sets contalnlng 
h~stologlc sl~des of rodent tumors.The study 
sets, w~th accompanylng syllabl, ~llustrate a varlety 
of spontaneous and Induced tumors, chlefly of 
rats, mlce, and mastomys. Each set 1s avallable 
to cancer lnvestlgators worldwide, without 
charge, for up to two months. Requests or 
lnqulrles should be addressed to 

Contact: Reg~stry of Experlmental Cancers 
Natlonal Cancer lnstltute 
Bu~ld~ng 41, Room D311 
NIH, Bethesda, MD 20892 
USA 

Analyt~cal resources for the collect~on, sep- 
aratlon, and elucldatlon of the components 
of clgarette smoke and c~garette smoke 
condensates A contractor wlth experience 
In the development of analyilcal methods for 
the determlnatlon of constituents of clgarette 
smoke and of specialty lnstrumentatlon for 
lnhalatlon tox~cology IS avallable to asslst 
qual~f~ed lnvestlgators w~th part~cular Interest 
In studles on human and an~mal model 

--- 

Chem~cal Carclnogen Reference Standard 
Repos~tory Reference quant~t~es of over 750 
compounds are avallable The newest 
addltlons are dllute aqueous standards of 
PAH deoxyguanos~ne-3'-monophosphates for 
Randerath 32P post labell~ng assays Other 
classes of ava~lable compounds are 
fecapentaenes, food mutagens, polynuclear 
aromat~c hydrocarbons (PAH), PAH 
metabolites radlolabeled PAH metabol~tes 

exposure to env~ronmental and s~destream 
smoke. A large Inventory of reference 
experimental cigarettes, Standard Low Yleld 
Reference C~garettes, and an extenslve 
chem~cal data base on smoke and smoke 
condensate components 1s avallable. 
Contact: Harold E. Selfrled, Ph D 

Chem~cal and Physlcal 
Carclnogenesls Branch 
DCE. NCI 

Contact: Manager, NCI Chem~cal 
Carclnogen Repos~tory 

M~dwest Research lnstltute 
425 Volker Boulevard 
Kansas Clty, NO 64110 
(816) 753-7600, Ext 332 

Cost: Subject to chem~cal class code 
and quantlty (see catalog) plus 
handl~ng and shlpplng charges. 

nltrogen heterocycles, nltrosamlnesl 
nltrosamldes, aromatlc amlnes, aromatlc 
amlne metabol~tes, azolazoxy aromat~cs, 
Inorganlcs, nltroaromatlcs, pestlcldes, 
pharmaceuticals, natural products, dyes, 
d~ox~ns  and chlor~nated al~phat~cs. Data 
sheets provlded wlth the compounds Include 
chem~cal and physlcal properties, analyi~cal 
data, hazards, storage, and handllng 
lnformatlon Catalog avallable upon request. 

~xecutbe Plaza North, Room 700 
Bethesda, MD 20892 
(301) 496-5471 

Cost: lnqu~re 



T h e  Tumor Vlrus Epldemlology Repos~tory 
WER)  contalns sera and other blologlcal 
samples from more than 13,000 patlents and 
controls obtalned In 12 dlfferent countries The 
TVER was established prlmarlly to support 
collaboratlve research on the role of 
Epste~n-Barr vlrus (EBV) In Burkltt's 
lymphoma, nasopharyngeal carcinoma, and 
related dlseases 

The TVER IS able to adjust ~ts collect~on to 
facllltate the development of new collaborat~ve 
studles In addltlon, some samples are avallable 
for reagents and Independent research The 
most extensive collect~ons are serum samples 
from patlents wlth Burkltt's lymphoma (sera 
from more than 1,000 patlents) 

Contact: Dr Paul H Levlne 
Envlronrnental Epldemlology 

Branch, DCE, NCI, NIH 
Execut~ve Plaza North, Room 434 
Bethesda MD 20892 

Cost: Free to Collaborating Investlgators. 
Others: Dependent on Processing 

Tlme 

H The Natlonal Cancer lnst~tute has avallable 
the Anlmal Morb~dltylMortal~ty Survey of 
Colleges of Veterlnary Medlclne In North 
Amerlca (also known as the Veterlnary 
Medlcal Data Program) Th~s unlque reglstry 
of veterlnary medlcal lnformat~on represents 
patlent data on anlmals seen at collaborat~ng 
veterlnary teachlng facllltles, 3 mllllon hospltal 
eplsodes have been abstracted and com- 
puter~zed In a standardred record format. 
D sease nlorrnar on s coaea -s ng lne scneme 
of fhe Slanaara hornenc al-re ol .erer narv 
Dlsease and Operations. The computer tapes 
w~l l  be made avallable upon request. 

Contact: Dr Howard M Hayes 
Envlronrnental Ep~dem~ology 

Branch 
E ~ ~ d e m ~ o l o a v  and Blostatlstlcs 

Program -' 
Dlvlslon of Cancer Etlology 
Execut~ve Plaza North, Room 443 
Bethesda, MD 20892 
(301) 496-1 691 

Cost: lnqulre 

T h e  Natlonal lnstltute of Allergy and Infectlous 
Dlseases and the Natlonal Cancer lnst~tute 
have developed a repository of blologlcal 
speclmens from homosexual men The 
speclmens were collected through contracts 
wlth flve major U S unlversltles for studles 
of the natural h~story of acqulred Immune 
deflclency syndrome (AIDS) 

lnformatlon about applying for collaboratlve use 
of these speclmens 1s avallable from the 
NlAlD Project Officer or the NCI Co-Project 
Officer. 

Contact: Chief, Epldemlology Branch, 
AIDS Program 

Natlonal lnstltute of Allergy and 
Infectious Dlseases 

CDC Bldg., Room 240 
Nat~onal lnst~tutes of Health 
Bethesda, MD 20892 

or to Ch~ef 
Extramural Programs Branch, EBP, 
Divlsion of Cancer Etlology, NCI 
Executive Plaza North, Room 535 
Bethesda, MD 20892 

T h e  Epldemlology and B~ostat~st~cs Program 
of the Natlonal Cancer lnstltute has 
developed the Observed versus Expected 
(O/E) software system whlch 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 
ratlo of observed to expected events: and (4) 
the slgn~f~cance of this ratlo.. The system 1s 
user fr~endly and capable of executing a 
serles of calculat~ons by dlfferent varlables 
such as age, tlme group, date of exposure, 
age at date of exposure, duratlon of 
exposure, year relatlve to entry and cause of 
event. The O/E System provldes tables by 
race, sex and user deflned varlables, allows 
user deflned latency Intervals and accepts 
standard or user prepared rates. O/E IS 
wrltten In COBOL and IS exportable to most 
malnframes. 

Human fibroblast cultures from lndlvlduals at 
h ~ g h  rlsk of cancer, members of cancer-prone 
famllles, and normal famlly members are 
avallable Collection IS hlstorlcal wlth 
unknown v~ablllty Catalogue unavailable 
lnformatlon requests should Include potent~al 
use of cultures. 

Contact: Ch~ef, Family Studles Sectlon, 
EEB, DCE, NCI, NIH 

Executlve Plaza North, Room 439 
Bethesda, MD 20892 
(301) 496-4375 

Cost: Free to collaboratlng lnvestlgators 
Others: $70/cell Ilne. 

Contact: Ruth Wolfson 
E ~ ~ d e m ~ o l o a v  and Blostatlstlcs 

' Program -' 
Divlslon of Cancer Et~ology, NCI 
Executive Plaza North, Room 531 
Bethesda, MD 20892 
(301) 496-1606 

Cost: Free to lnvest~gators Interested In 
ep~demiologlc research. 

NCl's Chemlcal Carclnogensls Research 
lnformat~on System (CCRIS) IS avallable 
onllne through the Natlonal Llbrary of 
Med~clne's Tox~cology Data Network 
(TOXNET) system Through an Interagency 
agreement between NCI and NLM, the CCRlS 
database has been built and will be malnta~ned 
and updated as one ot TOXNET's sponsored 
databases In the broad areas of chemistry, 
toxicology, and hazardous waste lnformatlon. 
The CCRlS database contalns evaluated data 
and lnformat~on on carclnogens, mutagens, 
tumor promoters, co-carcinogens, metabol~tes 
of carclnogens and carcinogen lnhlbltors 
der~ved from published revlew art~cles, on-golng 
current awareness survey of prlmary Ilterature. 
NCIINTP's short- and long-term b~oassay 
stud~es, the IARC Monographs on the Evaluation 

of Carc~nogen~c R~sk of Chemicals to Man, and 
spec~al studles and reports. 

Contact: Dr. Thomas P. Cameron 
Offlce of the Dlrector 
Div~slon of Cancer Et~ology 
Natlonal Cancer lnst~tute 
Execut~ve Plaza North, Room 712 
Bethesda, MD 20892 
(301) 496-1625 

Cost: lnauire 

H The Speclal Assistant for Envlronrnental 
Cancer, Offlce of the D~rector, announces the 
avallablllty of a l~rnlted number of coples of 
the following publlcatlons, wh~ch have been 
prepared under contract to NCI 

Survev of C O ~ D O U ~ ~ S  Whlch Have Been 
~es ted  for Carcinogen Act~v~ty, PHs-149, 
1987-1 988 
And Proceedings of the Fourth NCI/EPA/NIC 
Collaborative Workshop Progress on Jo~nt 
Envlronrnental and Occupational Cancer 
Studles. 1986 

Contact: Ms I C Blackwood 
Offlce of the Dlrector 
D~vls~on of Cancer Et~ology 
Natlonal Cancer lnstltute 
Executlve Plaza North. Room 712 
Bethesda, MD 20892 
(301) 496-1625 

Cost: Free to lnvestlgators Interested In 
environmental cancer 



Well Done. 
r both convenience and consistency, And more kinds of 

wells come already coated in the [125fl cytokines. 
Advanced Magnetics Interleukin-2 EIA. If you prefer RIAs, come to Advanced 

Magnetics for performance and selection 

In fact, the whole kit saves you preparation $;;g$k-iP" G"-CSF and 

work. Once the lyophilized standards are A ~ I  are easy-to-run, overnight assays - 
offering the option of fast, convenient 

reconstituted, they need no further dilution. magnetic separation or centrifugation. 
Find out moreabout our cytokine, eico- 

For economy, well strips let YOU run fewer sanoid and cyclic nucleotide assays, too. 

samples with less waste. Each test 
uses just 100 pl each of your standard, 

and sample. 
And the kit is as sensitive as it is 

onvenient: 8.76 pglO. 1 ml in buffer, 
and 5.66 pglO. 1 ml in serum diluent. 

All this in an assay that takes less than I 

They're all exceedingly well done. 

Cytokine [I254 RIA5 
New TNFa 

- - 

New GM-CSF IL-la 

New IL-6 IL-1s 

3 hours to run. 
A performance . . . well done. 
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Rnalysis - TEST 

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 quali gel images 
are displayed together with the related sequences; therefore you always base your "d ecisions on 
the best possible information. The -Out Systemm includes a user friendly sequence assem- 
bly program as well as the possibility o easily adapting its sequence files to most sequences ana- 
lysis software. 

S*C 
No more hassle deciphering autoradiograms. 

Now speod your time on REALLY interesting thmgs! 
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Tools for connective 
tissue research 

Immunocyto- 
chemical and 

NC-1 

A 

L* .- 
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APPLY TO: 

HEYL 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 Develo~ment' 

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 
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En you have to be absolutely sure the ALZET pumps, the 
agents you're investigating are delivered where you want implanted intraperito 
them, 24 hours a day, there's only one way to go: taneously, or used with a catheter to pumps are now 
 osmotic pumps. target agents directly to remote sites. available nth in duratiom three 

The new ALZET 2OOlD pump reliably and auto- We'll even help you get ranging from one 
matically delivers its contents at the rate of8 fil per hour- started. Over the last 12 years, day to four weeks. 
every hour-fbr 24 hours. Because agents are continually thousands of researchers have used 
present, you can better assess their bioactive effects, ALZET pumps. Call our Technical Mormation Line at 
even those with short half-lives And M E T  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. Wll  deliver a custom bibliography within g;? 
disruption of normal behavioral patterns. 24 hours. order pumps, call 800-227-9953. In can- j3g ,? % -. 

. ~".. 
Choose any route or destination. Like all ada, call 800-654-2990; other countries, see listing below. 

3SMOTIC PUMPS 

ALZA Cmpration I? 0. Box 10950 
950 Page Mill Road Palo Alto, CA 94303 

In Sweden, E i d d ,  DemMsk and N ~ u Y ,  contact ALAB Laboratorietjanst, Sollentuna, Tel: 8 754 00 65, FAX 8 754 19 84 In the Ut&d 
Kingdom, contact Charles River U.K., Ltd., Kent, Te1.0843 823388, FAX 0843 823297 In h-, Wgbn d Switpcr- contact C h a h  River 
France, Cleon, Td 35 77 48 81, FAX 35 77 09 99 In cimtact Charles River Italia, C a k  Tel. 3!9 50 99 15, FAX 39 50 82 19 In Spcrin and h t w g d ,  
contact Charles River Spain, k l o n a ,  Tel. 93 330 90l3, FAX 34 HZ9 36 L.1 Aushia, 7 7 ~  Ivdbbds d &stem & anmhies, 
contact Charles River Wga, Kidegg, Tel. 07563 18000, FAX 01563 180018 In kpun, contact Muromachi Kikai Co., Ltd, Tokyo, Tel. (03) 241-2444, 
FAX (03) 241-2940 In the &&a, please contact ALZA Corporation at (800) 227-9953; in C h d ~  call (800) 654-2990; In odtcr cmmtrk 
faU (415) 494-5067, FAX ($15) 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. 

BlOSlS PREVIEWS. 
Can you afford to depend on anything less? 

For more information on BlOSlS Previews and a 
complete listing of online and offline vendors who 
offer this invaluable database, contact BIOSIS, 
Marketing Section, 21 00 Arch Street, Dept. 
S10900T, Philadelphia, PA 191 03-1 399 USA. Or 
call toll free 1-800-523-4806 (USA except PA); 
(21 5) 587-4800 (worldwide); Telex 831 739; Fax 
(21 5) 587-201 6. Do it now. 

BIOSIS" 
Information for Today's Decisions and Discoveries 

BlOSlS Previews is a registered trademark of BIOSIS. 
BlOSlS is a registered trademark of Biological Abstracts. Inc. 
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DNA by Operon. 

Right. 
NOW. 

W e  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 

a?:2Qhl 
O P E R O N  T E C H N O L O G I E S ,  I N C .  
1000 Atlanhc Ave.. Su~te 108. Alamedo CA 94501 

Tel. (415) 865-8644 - Fox.(415) 865-5255 
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Biological Cultures - 
A\ 

Come to the Source! 4 
American 
Type Culture 
Collection 

FREE CATALOGUES 
Algae I Protozoa 
Bacteria I Phages 
Cell Lines I Hybridomas 
Fungi 1 Yeasts 
Recombinant DNA 
Plant Tissues 
Viruses I Antisera 

'Postage 81 handling fee 
for foreign shipments. 

LOUIS PASTEUR (1822-1895) - Anthrax Vaccine; 
Rabies Vaccine; Pasteurization; Fermentation; ......... 
ATCC No.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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The highest quality mRNA ... 

1588 Sorrento Valley Rd.. #20. San D i e g o .  CA 92121 

47 . AMS BIOTECHNOLOGY, UK. TEL: 44-993822 TEL: 43.2228284694 . 
FINNZYMES OY. Finland, TEL: 358-154375312 48646 . KEBO LAB A& 

6221303923 GENOFIT-SA. Switzerland. TEL: 41- ada. TEL: 800-268-2129 
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a Manages up to 2 million 
reference citations. Stores up to 
16.000 characters and 100 
Keywords per reference. 
Fast, powerful search 
capabilities. 
Dozens of predefined output 
Formats, plus the ability to easily 
design your own additional 
Formats. 

100% compatible with 
Wordperfect, Microdon Word, 
PC-Write, WotdStar 2000, 
Wordstat Professional. 
Can also be used with virtually 
all other word processors. 
Able to impoct references from 
national databases, other bib- 
liography programs. or almost 
any other database or text file. 
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ness and 7000 harvesters in the field. f 
Skatron. The technology you 

need. The su~wt- t  to make ~t work. 
Full Registered $99" 

lBM PC and compatibles 
VAX-VMS 

(Machtarh version planned for late 1990) Full money-bock gwmntee on 
purchase of Registered System I ' Research Software 

2718 SW Kelly Street, Suite 181 
Portland, OR 97201 

(503) 796- 1368 

1 Demo Svstem $25"" 

I Demo price credned toward sub- 
sequent Registered System purchase. Worldwide Distribution 

800-336-0191 703-478-a90 Outskje No* hwica.odd $10 hipphg I charae - U.S. fun&. an a U.S. bank. 
-- 
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In the world of 
micromani~ulat ion 

there is no suih thing as 
"good vibrationsv -- . 

-- 
I 

T 

from Narishige , 

. - 
r 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 One Plaza Road, Greenvale, NY l lY8 

516-621-4580 800445-7914 Fax 516-621-5081 
- . . - . - - - . . - . - . 



Find out whv 
our statistical software 
wins all the awards. 

At Abacus Concepts, we've 
created two entirely different sta- command language. 
tistical software packages with one package for general Both programs offer 
quite astonishing feature: they're linear modeling, won the most powerful and 
both easy to use. the 1989 Editors' easy-to-use presenta- 

Yet they perform so well they've Choice Award n graphics features of 
won all the major awards as the 
most outstanding statistical soft- 
ware for the Macintosh. because we know that 

Statview@ is the most versatile, 
easy-to-use, broad-based statistical 
analysis and graphing package linear model: present your results. 
available for the Macintosh. ANOVA, ANCOVA, MANOVA, To test all this award- 

It is also the winner of the MANCOVA, regression, repeated winning power on your numbers, 
Macworld World Class Award for measures, and more. Just as just call ours. We'll send a free 
best statisticslmath software in important, SuperANOVA lets you demonstration kit for both StatView 
1987,1988, and 1989. build and solve complex models and SuperANOVA. 

You can easily produce publication-quality With SuperANOMyou can easily solve 
graphics with Statview. virtually any general linear model-and 

presentyour results. 

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

C O N C E P T S  

1984 Bonita Ave., Berkeley, CA 94704 

StatView and SuperANOVA run on the Macintosh I1 family, SEl30, SE, Plus and Portable. O 1990 Abacus Concepts, Inc. All brand and product names are trademarks 
or registered trademarks of their respective holders. 
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P H A R M A C I A  

P R I I E R  Seq length : 294 

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 Assemblerm Plus. The only 
two-column synthesizer that saves your time instead of wasting it. For more work 
on sequencing, PCR* or any other technique. 

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

THE SAME 
menting all data, your PC then manages and controls the entire synthesis. The DAY 
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 <hat gives you primers you can always use. =-% 

Use your primers after lunch 
Getting optimal quality primers in the shortest time requires advanced chemistry. 

v 9 
Giving you high coupling efficiency ( >99%),  stable reagents and few reaction v 

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. 

Pharmacia 
Pharmacia LKB Biotechnology 

"PCR is a registered trademark o f  the Cetus corporation. We help you manage biomolecules 
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R&D in the Federal Budget 
Reports from AAAS 

1 AAAS Report XV: Research & Development, FY 1991 I 
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. 
M9-28s - 1989; 244 pp.; softcover, $12.00 (members $9.60) 

Congressional Action on Research and Development 
in the FY 1990 Budget 
M9-29s - 1989; 56 pp.; softcover, $8.50 (members $6.80) 

Order from: AAAS Books. Dept. 20 I .  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. 

Publication Quality 
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. 

Aawnkl: pUC19 
Origin: pBR322 derivsd 
Inventor: J. Wing 
Nates: lac? gene pmuidss amiwsrmind 
mrnplemenamn I~-galanc&&e bluet#htk 
EBlectbn. 

MIl,X,II 
w r m j  ,.-. j-- -- .. 

XndlPY, [ solem 

pUC19 

Qulrnl 
cnianm -. .... ~ - k.- 

~yam H s p ~ b - C ~ ) r m h ¶ ! m m z y m ~ s l e s m t n s  

k'."Z$%%? t*Mn&1~PpifFmlnbPrsd4 
l e p i u m n I O R l l a n d m A n p l i n M s l l a r g n I * n p f l a r ~  

Version 1.2 

New and Improved 

Shipping Soon! 

Plasmid Artist for the Apple@ Macintosh@ 
computer is available for 8395 plus 
shippinghandling 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. 

c 
C O M P U T E R  S O F T W A R E  

871 Partridge Avenue, 
Menlo Park, CA 94025 
Phone: (41 5) 325-4943 

FAX: (41 5) 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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New Spectrolinker" Makes All 
Other UV Crosslinkers Obsolete! 
Only the M l c r o p r o c e s !  d 
XL-1500 Spectrolinkers 

JANSSEN 
BIOCHIMICA f o r G o n t ~  

Will: PRESENTS 
*Safegi 
Unique 
calibrc 
assure! 

lard Your Valuable Te 1st Results 1 
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rom Washa 

rted to NlST standards 
; that the set dosage mmunn: Is olwa 'ys deiiverec >100 RESTRICTION ENDONUCLEASES 
Optimum 
rane Bindln Yeast Artificial Chromosome 

Cloning Vectors 
DNA VECTORS and PRIMERS 

OLIGONUCLEOTIDES & 
DNAIRNA ENZYMES 

*Afford 
- ldec 
includi~ 

Amazlng V 
rl for nurner --- research ng &I< cor 

Ion-Quality Every Tlme! 

. . . + almost 1000 different antisera and 
reagents for: cell biology/immunologyl 

cytokines/leucocytes . . . and more 

3d Ease of 
?., .+-...-* :- 

Use - Autc 
--,:--, --* 

ur operatio 
-Aa, -:-.- 

proces sor circuitry ,, and "hel; 

ln-Slgnal Ss 

3'' prompts 

~nslilvtty 10 .Boost t 
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tybrldizatio 
nethods 

Tlmes over distributed by: 

RESEARCH DIAGNOSTICS INC. 
Pleasant Hill Road, Flanders, NJ 07836 
(201 ) 584-7093 FAX (201 ) 584-021 0 

lime to Unc 
I baking 

.Slash P 
than vc 

mds - 240 

s today! 

times faster 

I Contact u 
- Call for a copy of the NEW Janssen 

catalog and detailed product data! SPECTRONICS 1~800~27, 
CORPORATION 

SEE JANSSEN AT HUMAN 
GENOME II, BOOTH #431 

956 Brush Hollow Road Tel 840 
P. 0. Box 483 Fax: 51 6.333-4859 
Westbury, New York 11590 TWX: 510-222-5877 SPECTRON 
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1 New 
FINALLY 

A MAP WHERE BOTH I 
X AND Y MARK 1 
THE SPOT 
P 

The Human Genome Wall Chart I 
For a limited time only, Science is offering reprinfs 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. 

... Then you need the latest 
information about what's new 
in research instrumentation 

micromanipulators and 
microscope accessories 

1 New pipette puller with microprocessor 

I New thermal array chart recorders 

#- Total number ordercd @ $7.95 MAIL 'ID: 

$- Subtotal Reprint DeptKHAAAS 
$- For shipment to California, add 1333 " 'Ireet N.W. 

applicable sales tax. 
Washington, D.C. 20005 

$- Total UCheck enclosed. I All orden must be prepaid. 

New 

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

Stoelting Co., 620 Wheat Lane 
Wood Dale, IL 601 91 USA 
(708) 860-9700 

Signal Routers - 
the modern alternative to 
conventional matrix switches 
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The Care To fief hH 

Ares-Serono t - Symposia ii&,&dependent foundation, created in 1971, to promote scienffic research in all discipIiines 
. conhbute ~ o w a r & i ~ p r o ~ i n ~ ~ ~ i  hea1th. This aim is pursued by means L *.. of coy1g~esses~ c m q ,  sminars andspecialized stu 

>** 

=% 

Some of the international meetings scheduled for 1991 are: 
rrlrc 

Progress aid Perspectives in NnWd Aspects of Osteoporosis Molecular and Cellular Biology of 
Chemopreveaho of Cancer May-16-18-1 k a m e  (CH) Rep Wcth , T A R E 5  KRONO 

- March 14-15 5 Milan (I) Scientific 0r@nization: September 9-10 1 Capri (I) I S(MP0SIA , 
Scientific Organhtion: P. ~mkhardt(CH)'and RP. ~ e a n e ~  (USA) Scientific Organization: 
U. Veronesi (I) W. Bardin (USA) and KJ. Catt (USA) 

Biit- of cell Regwon A Molecular View of Steroid BiihS'i 
Heneditpry Tomors 
April 22-24 1 Florence (I) June 20-22 1 Siena (I) 

and Metabolism 

Scientific Organization: Scientific Organization: 
October 14-16 1 Jerusalem (IL) 

G.D. Aurbach (USA) and U. Veronesi (I) Y. Nishizuka (0 and I. Pastan (USA) 
Scientific Organization: 

I 
1. Hanukoglu (IL) 

2nd I d  Conference on Resenrcb Policies IM Phpiopatbology and Clinical 
and Quality Asmnce Stress and Reprododion Pdelti%s 
May 6-7 1 Rome (I) July 25-27 1 Port Douglas (AUS) October 21-22 1 Montreux (CH) 
Scientific Organization: Scientific Organization: Scientific Organization: 
A.E. Shamoo (USA) J. Funder (AUS) M. Revel (IL) 

No forni of adrerti4ng or proniotional adir it! h! m! pharniaceutical a)tiipan! i\ allorred at ArerSerono S!nipo$ia Gngresres. 
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L 
HIGHEST QUALITY LOWEST PRICES 

myo-INOSITOL 2 - 3 ~  

Your life line. 
BIOSIS ConnectionB 

Keeping your finger on the pulse of biological and biomedical patents, books, meetings, theses, upcoming events and employ- 
research information is as easy as pressing a button. The BlOSlS ment openings. 
Connection is your low-cost direct line to the world's largest All it takes to extend your life line is a modem-equipped personal 
abstracting and indexing service for the life sciences, and you can computer or terminal and a phone line, ~~d what's more, you need 
be part of it! no special search skills to use the BIOSIS Connection! 

exciting and invaluable computerized information Put your fingers on the life line. . . Subscribe now to the BlOSlS 

connects you to all the research and professional information you Connection! 
need, with current awareness databases covering journal literature, aosls Connedion is a registered trademark of BIOSIS. 

4- 
- ! L R  

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 831 739; Fax (215) 587-2016. 

7 

Circle No. 90 on Readers' Service Card 

0 

b 

0 
yl rn 

w 

h 
Y 

Neuroscience Phone: (314) 9914545 
fherican Radiolabeled Chemicals, Inc Meeting TOU Free: 1-800-331-1 

11612 Bowling Green 907 FAX: 314-9914692 
St. Louis, MO 63146 Telex: 9102404101 
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UNIQUE STANDARDS ON SLIDES FOR AUTORADIOGRAPHY SUITABLE 
FOR 14c, 3H, *I, *s, 9 AND WHOLE BODY IMAGING. 

COMPOUND 

Arachidonic Acid 1-14C 
Arachidonic Acid 3H 
Deoxy-D-Glucose 1-14C 
Deoxy-D-Glucose l,Z3H 
Deoxy-D-Glucose 6-'H 
INOSITOL, myo Z3H 
[90% ETOH or Sterile Water] 
Inositol, myo 14C(U) 
Iodoantipyrine (methyl 14C) 
Iodoantipyrine (methyl 'H) 
3-0 Methyl "C-D-Glucose 
Mevalonolactone, RS (2-"C] 
Mevalonolactone, RS [5-'HI 

ARC-290 
ART-196 
ARC- 11 1 
ART- 103 
ART-200 
ART-116 
ART-116A 
ARC-232 
ARC-126 
ART-181 
ARC-132 
ARC-452 
ART-315 

QTY 

5OpCi 
25OpCi 

1 mCi 
1mCi 
1 mCi 
1 mCi 
5 mCi 
5 pCi 
1 mCi 
1 mCi 

25OpCi 
25OpCi 

1 mCi 

NEN 

695 
415 

1200 
310 
--- 

550 
1395 
385 

1295 
--- 

800 
895 
460 

AMERSHAM 

700 
460 

1290 
---- 
---- 
595 

1600 
315 

1270 
---- 
815 

1040 
745 

ARC 

399 
299 
799 
199 
259 
9 
899 
199 
899 

799 499 
599 
299 



Advertising Supplement 

The Role of Technology 
In the "Genome Project" 

In the lively debate surrounding . . the Mappi% 
initiative to sequence the human 

- 

genome, there is one subject on which For 'he mapping stage the project, 

few disagree: the important role there is one essential application for 

which technology will play in the separation technology which is immedi- 

overall success of the project. ately apparent: the electrophoretic 
se~aration of DNA fragments by size. 

M~~~ discussions of technology tend to T&O different methods of electrophoresis 
focus on new developments, particularly be depending On the 
in the areas of automation and data length of the segment being mapped. 
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. 

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 
mav be used to maD either uncloned 

. genJoAic DNA (byLhybridizing labelled According to the most popular scenario probes to Southern blots of PFGE gels) 
for the project, the sequencing of the or large fragments which have been 
human genome be cloned into YAC vectors. In either case, 
in two main stages: first, a detailed the mapping technique will often involve 
map be constructed covering the digestion with a rare-cutting 
entire genome; second, sequences enzyme; Pharmacia LKB Biotechnology 
will be determined for individual DNA offers a number of such enzvmes. all .. . . - -  - - ~ ~ 

segments corresponding to all of the J 2 

prepared to very high standards using 
known map positions isome of which our proprietary expertise in purification 
will already have been sequenced in the technology. The long fragments gener- 
course of ongoing life science research). ated by digestion with rare-cutting 

Chromosome 

VII 
XV 
XVI 
XI11 

I1 
XIV 
X 
XI 
v 
VIII 

IX 
111 
VI 
I 

Yeast DNA 
PFGE Markers 
Separated using the 
PulsaphorB system, 
equipped with the 
Hexagonal Electrode 
Array and the 
PulsaphorB Plus 
Controller. 

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 

Enzyme 

Aat I1 

Cla I 

Mlu I 

Nar I 

Not I 

Nru I 

Nsp V 

Pvu I 

Recognition 
sequence 

GACGTlC 

ATlCGAT 

AlCGCGT 

GGlCGCC 

GCJGGCCGC 

TCGJCGA 

TTCGAA 

CGATlCG 

Sac I1 CCGCJGG 

Sal I GJTCGAC 

Sfi I GGCCN4LNGGCC 

SmaI CCCJGGG 

XhoI CLTCGAG 

enzymes can then be separated very 
conveniently using the PulsaphorB 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 laddernand 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 
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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 VacuGenea 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 SephaglasTM MI3 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 
T7SequencingT" 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 
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G A T C  G A T C  G A T C  

Manual Sequencing 
with T/SequencingTM K 
Typical results obtained 
with T7Sequencing Kit 
from Pharmacia LKB. 
The excellent performanc 
of this kit reflects the car1 
exercised during purifica 
tion of its components. 
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A.L.F. DNA SequencerT" 

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. 

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.F. 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 
keep bequen~ing redctions sirnple: o r ~ i y  
one fluorescent primer is required for 
each set of reactions (suitable primers 
can be prepared very conveniently using 
our AutoPrimerTM 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. 

Data from A.L.F. DNA Sequencer 
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C 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, showneither as diagonal shad- 
ing or as an interrupted region within a chro- 
mosome (secondary constriction; for example, 
see chromosome 2 1 ). 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 3 1,  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- 

tions noted below, are the official HGMlO 
Human Gene Mapping IKorkshop 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 ancsnymous 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. 
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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 

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- 

BIBLIOGRAPHY 
C. Burks et al.,"GenBank: current status and fu- 
ture directions," Methods in Enzymology 183,3 
(1990). 

number of loci currently mapped to each mates of 1 x lo5 genes and 3 x 109bp were I 
chromosomal band, a band was assumed to used as the size of the human genome. These 

1 C. Cantor, "Orchestrating the human genome 
I project," Science 248,49 (1990). 

occupy the proportion of the human genome calculations make the simplfying assump- , 
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 

GLOSSARY 
I 

I Anonymous DNA segment: A piece of DNA of 
/ unknown gene content that has been localized to 

a chromosome. Referred to by unique "D num- 
ber"symbo1s assigned by the Human Gene Map- 
ping Workshop's DNA Committee . 

Centimorgan (cM): The unit of genetic dis- 
tance denved from the frequency of recombina- 
tionbetween genetic markers. When the markers 
are physically close together, adistance of 1 cM 
corresponds to a 1% chance of recombination 
occurring between them. However, because 
multiple recombmat~on events can occur be- 
tween two loci far apart, recombination frequen- 
cles are not themselves additive over large dis- 
tances. The centlmorgan scale is additive 

CEPH families: A reference panel of 40 Cauca- 
sian famil~es from whom cell lines have been 
collected and distributed to researchers collabo- 
rating withtheCentred'EtudeduPolymorph~sme 
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 1 DNA fragments that together cover an uninter- 
1 rupted stretch of the genome. 

DNA polymorphism: Normal, common vana- 
tion in DNA sequence at a locus m the popula- 
tion. Multiple molecular methods can be used to 
detect thesepolymorpbIsms. Currently, most are 
detected w~th  restriction endonucleases, which 
are enzymes that cleave DNA at specific nucle- 
otide sequences. Loci with variation m the 
length of fragments of DNA generated by d~ges- 

tion that the densities of DNA and genes are 
uniform across bands. It is probable that the 
density of each differs systematically among 

1 band types, but no numerical corrections 
exist as yet. 

A logarithmic scale was chosen to de- 
1 pict progress towards completion for se- 
I quence and gene densities. An open-ended 
1 linear scale was chosen for polymorphism 
I and probe counts since there is no easily 
I 

definable limit to the numbers that will be 
I .  

identified. 

tion with these enzymes are called restnchon 1 
fragment length polymorphisms (RFLPs). 

I 
1 

Genetic linkage map: A map of polymorphic 1 
l o c ~  indicatmg order and relat~ve 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 lo9 
base pairs of DNA, throughout which are distnb- 
uted -1 x los genes. 

Physical map: Amap in which distances areex- 
pressed in numbers of nucleotide base pairs 
between identifiable landmarks (cont~gs, re- ! striction sites, or STSs). A cytogenetic map is a 1 

/ low resolution phys~cal map. 1 
Recombination: The nonnal process by whch 1 
tracts of DNA are exchanged between the ho- I - 
mologous chromosomes during gametogenesis. 
Theresultinggametesconta~nchromosomesthat I 
are derivattiei of bothhomologs. Generally, the 
farther apart two loci are, the higher the frequency 
of recombination (up to a maxlrnum of SO%, as I 
for two loci on separate chromosomes). I 
Polymerase chain reaction (PCR): A method 
to rapidly amplify a given DNA sequence for 
subsequent analysis. Very short DNA sequences 1 
(primers) flanking the targeted DNA sequence I 
are required to initiate and sustain the reaction. I I 
Sequence tagged site (STS). A short DNA se- 1 
quence, readily located and amplified by PCR 1 
techniques, that uniquely identifies a physical I 1 gc11011ii~ i l~dtion I 

I 
Yeast artificial chromosome (YAC): A typeof I 
clone formed from foreign DNA jomed to the I 
replicating parts of a yeast chromosome. With 
YACs, it has been possible to propagate large I 
(>I00 kb), contiguous tracts of human DNA in 1 
yeast cells. J 
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McKNIGHT NEUROSCIF"" 
SCHOLARS AWARD loneycomb 

mounting hc 
The McKnight Endowment Fund for Neur& 
ing applicat~ons In preparation for awardin 
Eholars Awards which c o r n  July 1. 1991 

nce is solicit- 
g McKnight 

sti~ 
m 
aff 
int 

le McKnight Scholars Awards were initiated in 1976 to 
nulate research in neurorience specially as 11 pmaim to 
m r y  and. ultimately. to a cleam undemanding of d i m  
ectlng memory. Over the years thls mandate has been 
erpreted broadly to permit support of work in many 
m t  m d rmmimx. Tk M c b g h ~  E n d m  Fund 

YeuroriencE administers its awards programs through a 
ard of Directors comprised of eminent sc~entists and 
naentatives from the Board of Dimom of The McKNght 
urdation which is the s o w  of the Endowment Fund. 

Up to six 1991 McKnight Scholan will be sekcred from 
applicants who hold the M.D. and/or Ph.D. d e w  and 
have completed formal postdmoral training. Candidates 
should have demonstrated meritorious research in areas 
pmuwnt to the invrrsts of The McKNght Endowment Fund 
for Neuroscience and should be in the early stages of 
establishing thelr own independent laboratory and research 
career. Candidates must be cit~zens or lawful permanent 
residents of the U hard payments wiU be made 
directly to a spo ]on whlch m w  be located 
within the U.S. 
Each McKnight h-numn nward provides W, 
In 1991. 1992 and 1993. Funds may be used 
that will facilitate development of the Schol 
program. Funds may not be ur+d for l n d i r  I 

Applications will be ewluated by a review con,,,,, ,,.,., 
1 raammend to the h a r d  of Dimton of the Endowmcnr 
nd candidates for appointment. Award announcements 
I be made on or before April 1. 1991. 
~tential applicants should write or call the o f c e  of The 
:Knight Endowment Fund for Neuroscieno to q u e s t  
plicat~on fomls and gu~delinn. Completed a~~ l i ca t ions  
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