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The Way 
i s the8 - f reeway  
We've assembled all the reagents for these 
three new systems and tested them for 
compatibility We've optimized overall per- 
formance and subjected the components 
to a complete assay before shipment. We 
even include the controls so you can con- 
firm system function in your laboratory 

Think of the time and trouble these 
pre-assembled, pretested systems will 
save you! 

MI3 Cloning System -e 
Includes the newest cloning vectors - 
M13mp8 and M13mp9 - for superior 
performance. System manual includes 
the entire text of "New MI3 Vectors for 
Cloning" by DK Joachim Messing (to be 
published in Methods in Enzymology). 
This system is especially designed for 
compatibilitywith the Sanger method 
sequencing system described below 

DNA Sequencing System 
[32P] (Sanger Method) 
Offers all necessary reagents optimized for 
sequencing the single-stranded DNA mole- 
cule produced by the MI3 System. Uses a 
universal, 15-mer; single stranded primer 
which has been shown to prime only at the 
primary sequencing site, providing more 
exact sequence reading. 
Circle No. 160 on Readers' Service Card 

@ New England Nuclearm 
a Du Pont company 

Reverse Transcriptase 
System [32P] 
Provides all the reagents you'll need to syn- 
thesize double-stranded DNA, including 
reverse transcriptase manufactured to our 
own exacting standards. Eleven reagents 
you won't have to procure, in a system pre- 
tested to screen out uncertainties. 
Circle No. 161 on Readers' Service Card 

Other Pretested NEN Systems 
for Biotechnology 
Transcription Systems 
UTe [CX-~~PI- and GTe [ ~ r - ~ ~ P l -  

Protein Processing System [35S] 
Translation Systems 
Met, [35Sl-, Leu, [3Hl-, and Pro, [3H]- 

Nick Translation Systems 
dCTF [32Pl- and dTTe [3H]- 

End Labeling Systems 
3': 3'-dATe [ c ~ - ~ ~ P ] -  
5': ATF [Y-~'P]- 

DNA Sequencing System 
Maxam and Gilbert method 
Circle No. 162 on Readers' Service Card 

Not for use in humans or clinical diagnosis 

New England Nuclear 
549 Albany Street, Boston, MA 02118 
Call toll free: 800-225-1572, Telex: 94-0996 
Mass. and Internat'l: 617-482-9595 
Europe: NEN Chemicals GmbH, D-6072, W Germany 
Postfach 401240, Tel. (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9 
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Autoradiographically demonstrated 
distribution of opiate receptors in the 
visual cortex of a rhesus monkey brain. 
Red marks [ 7 ~ ] n a l o x o n e  binding in the 
deep layers of the striate and peristriate 
visual cortex. Greens indicate moder- 
ate binding in the intermediate and su- 
perficial layers, while blue areas have 
the lowest density of opiate receptors 
within the cortex. The blue region cor- 
responds to layer IV of the striate cor- 
tex and demarcates the boundary be- 
tween striate and peristriate cortex. 
Black areas show background levels of 
ligand binding (about x 75). See page 
387. (Computer-assisted densitometry 
and color enhancement system devel- 
oped by C. Goochee, W. Rasband, and 
L. SokololP. National Institute of Men- 
tal Health Intramural Research Pro- 
gram. Betheitfa. i4laryl:rnd 202051 



Two wavs tolocate 
your company's ever aone 

The slow way 



on chemical reactiow. 
The fast way. 



Smith Isline Wrench Laboratories 
Announces the First in a Series of Annual Research Symposia 

"Dopamine Receptor Agonists" 
February 23-24,1983 
Franklin Plaza Hotel 

Philadelphia 

CO-Organizers: 
George Poste, D.V.M., Ph.D. 
Stanley T Crooke, M.D., Ph.D. 

For additional information contact Murdoth Biddle Symposium Coordinator P.O. Box 7929 Philadelphia, PA 19101 
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INTRODUCING THE 
FIRST SERUM REPLACEMENT 

THAT DOESN'T RUN 
WITH THE HERD 

NU-SERUMr A LOT DIFFERENT NU-SERUM OFFERS 
BECAUSE THE LOTS STAY THE SAME. LOT TO LOT UNIFORMITY 

Nu-Serum'" medium supplement is an Eliminates the repeated pretesting normally 
enriched nutrient growth medium containing associated with serum, saving you time and 
growth, attachment and transport factors, hor- 
mones, serum products and essential nutrients Provi es control over tissue culture variability 
to promote uniform cell growth. 

"On%( 
that is not seen with fetal calf and other sera 

im NU-SERUM OFFERS 
DEPENDABLE CELL GROWTH 

I Nu-Serum has been tested with over 80 cell 
I lines with owth equal to or greater than fetal 

bovine an other sera ~ f= 
These cell lines are repre- 
sented by hybridomas, 
primary cultures of normal 
and neoplastic human , 
cells, transformed and 
nontransforrned animal 

- 
C, + 

cell lines such as BHK-21, 
y1 Balbtc-3T3, MRC-5, Vero, 
LL. 

k I ' MCF-7 and HeLa BHK-21 cells grown 
2 I 1 NU-SERUM OFFERS in 10% NU-Serum 
LC 
J 1 
J 
LL 

I 

LOW PROTEIN CONTENT 
(- Nu-Serum ensures low protein levels in cul- 

l 
ture media-less than half that found in sera 
Makes purification of cell-derived products 
easy 
Decreases interference in monoclonal 

I d, antibody screening 
I SO GET GROWING WITH 
I NU-SERUM. 
L-- I Available only from Collaborative Research, Inc., 
I /-- 
b y  

1 the leader in growth factor technology. To order, 
1 call Customer Service (617) 861-9700 or 

(800) 343-2035. 
Uniform growth promotability demonstrated by BHK-21 For Research Use Only. 

cells grown in three different lots of NU-Serum @Copyright 1982, Collaborative Research, Inc 

ea Research Products Division 
Collaborative Research, Inc. 
128 Spring St., Lexington, MA 02173 
(61 7) 861 -9700 

'Patent Pending 
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FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM 18 TO 80. 

Whether you're thinking retirement 
or not'review the plan that provides 
for cash withdrawal and/ora lifetime 
income. 

TIAA-CREF Supplemental Retirement Annu,ities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose to begin benefits 
or withdraw cash at age 34,40 or 50, regardless of 
your employment status. 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, private schools and certain other nonprofit 
tax-exempt educational and research institutions. 

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE INFORMATION KIT. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
empioyer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is 
deferred until they are paid to you as benefits. So, you 
pay less tax now. 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuities available to staff members. Contributions 
can be as little as $25 a month. 

i Amerlca-Colleee Retirement 
Equities Fund 

1 NewYork, N.Y 10017 

I Please send me full details I about TIAA-CREF Supplemen- 
I tal Retirement Annuities, the I 
1 flexible tax-deferred annuity plan that offers the opportunity to accumu- ' 
I late funds for additional retirement Income and the option for cash 
I withdrawal. 

I 
I 

I Name I 
1 Address I 

I i city 

I State 
_ - Z i p  Date of Birth- 

i 
I 

I Name of Institution-__- I 
Please let us know lf you are participating in a TIAA-CREF retirement plan I at your institution. YES N O  I 

S102282 LIIIIIIIIIIIIIII-II-- 
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zations using Vega automatedsyn- 
thesizer equipment to increase pro- 
ductivity and reduce expenses. If 
you're doing nucleic acid research, 
or peptide research, or both, Vega 
has a synthesizer that will meet your 
scale and budget requirements. 

The Cc 
Vega's polynucleotide synthesizer 
offers the ultimate in flexibility. You 
can use our synthetic progra 
supplied on floppy disc, or yc 
program whatever additional 
methodologies you need. Prc 
coupling efficiency, low operating 
costs and variable volume capacity 
are among the reasons genetic re- 
searchers are using The CoderTM 

m 
)U can 
I custom 
wen 

Model 2E 

The Ca 
Vega's pt=p,luc ayl  ~thesizers are 
the most economical, totally auto- 
mated instruments available in the 

P.O. Box Jcson, Ari zona 857: 

field. Sized to meet research or pro- 
duction requirements, The CouplerTM 
Model 250C or The CouplerTM Model 
296 will accommodate one gram to 
500 grams of resin. Through micro- 
processor control, the equipment 
automatically performs all of the 
washing, deblocking, neutralization 
and coupling steps required for 
addition of each amino acid to the 
peptide chain. 

The ( 
The ( 

and 
TM Corn! 

ZoderTM 
Zoupler 
.m nn,., kA*  

i ned  
With tt ,, , ,,,, lVldtorola microproc- 
essor, you can synthesize polynucle- 
otides and peptides simultaneously. 

For maximum production capability 
and cost efficiency, you can operate 
up to four chemistry modules with 
- - microprocessor. These modules 

be all CodersTM, all PA 

i y  combination of m 
CouplersT 
odels. 

one 
may 
or a1 

Compare The CoderTM and The 
CouplerTM to other synthesizers 
available, and you'll see why Genex 
and more than 60 others have 
selected Vega equipment. Tomor- 
row's generation of synthesizers is 
here today at Vega Biochemicals. 

Call 
mor~ 

1-800-521 
e informat 

3-4882 toll free for 
ion. 

34 / Telepl hone: (60: 

liochemicals prr 
-. lvision of Lega tr~orechnologies, Inc. 32A , 

1 /Telex: 165572 (VEGA BIO TUC) r 

Circle No. 57 on Readers' Service Card 
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Tek copies Tek And DEC, H-P, LBM.... 
L**, 

I 

I 

Whatever your CRT tube termlnals Choose them, wi th one call to Tek 1-800-547-1512. 
dlsplay, nothlng makes monochrome, gray scale So even if Tektronlx Oregon. Alaska 
hlgh quallty coples come or continuous tone out- didn t englneer your dls- and Hawail, call 
easier than a Tek push- put All highly precise play. chances are we 1-800-452-1 877 
button hard copter and pract~cal make a perfect copy 

There IS no broader Copies are clean For literature or for the Demand 
line available, plug- Dry Ready ~n seconds address and phone 
compat~ble wlth so many Copler supplles too, are number of the Tek sales The Graphics 
raster and storage ready when you need offlce nearest you, call Standard. 
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Here IS a major break. .,...,- s AL.. .xized 
through in modular, buildi~ your Yeiiow Pages 
block system design: the van ontact: Precision 
Universal Research Microsco,- 
Culmination of half a century of 
Olympus experience in designing become the acknowledged leader Drive. New Hyde Park. NY 11042. 
and manufacturing state-of-the-art among today's microscope instru- In Canada. kv Carsen Co.. ~ t d  , Onrario 
microscope products. mentation for technician, pathologist, 

Vanox represents the most ad. etallurgist, researcher. Or any I -  

anced response to a wide ra icroscopist requiring optimum 
of scientific discipline demand 
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Chemistry and World Food Supply 
An international meeting* to be held in Manila on 6 to 10 December 1982 

has the potential for constructive large-scale consequences. The conference 
will bring together from around the world experts on the scientific and 
technical aspects of the growth and distribution of food. Speakers will be 
drawn about equally from developing and developed countries. Consider- 
able attention will be devoted to discussion of the role of chemistry in 
improving global nutrition. 

This meeting comes at a time when chemistry-related discoveries in 
biochemistry, entomology, and plant physiology are opening new opportu- 
nities for research and applications. An important area in which chemistry 
will make an increasing contribution is that of finding improved methods for 
controlling insect pests. Many of the insecticides now used kill friend and 
foe alike. Some are toxic to higher animals. 

Research on the biochemistry of living matter has revealed important 
common pathways; it has also disclosed differences. These differences can 
be exploited by creating analogs that block specific synthetic steps in the 
target organisms while having no effect on other creatures. Another form of 
biological warfare is that conducted by plants. At least some varieties that 
have developed resistance to pests have created chemicals that deter the 
pests. Further studies could reveal that this type of mechanism is broadly 
utilized. 

The behavior of many insects is conditioned by chemicals. The examples 
that have had most publicity are the pheromones-sex attractants released 
by females-but there are other chemicals that serve as mechanisms for 
communication. Some of the pheromones have been identified, synthe- 
sized, and, in limited instances, broadcast to confuse males. One of the best 
uses for pheromones is in insect traps to obtain an indication of infestation. 
Were chemical attractants available for gravid females, farmers would be 
able to gauge accurately the necessity of applying insecticides. Large 
amounts of insecticides are now applied needlessly. 

Another set of opportunities lies in research on the physiology of crop 
plants, particularly in the mechanisms of distribution of photosynthate 
between food portions and other parts of the plants. The importance of this 
matter was demonstrated in the Green Revolution. Species were chosen 
that channeled a large fraction of their photosynthate into grains rather than 
stems. It has been known for some time that plant hormones are involved, 
and it has been shown that broadcasting small amounts of such hormones at 
the right time can lead to enhanced food production. 

The conference will deal with many other topics. It will examine 
opportunities related to recombinant DNA and such long-term goals as 
improving the efficiency of photosynthesis and nitrogen fixation. Several 
factors will make this international conference different from most. It will be 
broadly interdisciplinary. In addition to scientific experts, including five 
Nobel laureates, it will be attended by ministers of science and technology. 
Many of the participants will be connected with an existing network formed 
by the experiment stations operating under the Consultative Group for 
International Agricultural Research. This is an excellent mechanism, per- 
haps the best, for international transfer of technology. In addition, the U.S. 
Agency for International Development will monitor proceedings closely. 
Following the meeting, there will be a special workshop attended by some 
of the key participants in the conference. They will recommend the most 
promising areas for support by interested institutions and governments. The 
conference is sponsored by the International Union for Pure and Applied 
Chemistry and the International Rice Research Institute. It is the second in 
a series sponsored by the union titled CHEMRAWN (Chemical Research 
Applied to World N e e d s ) . - P ~ ~ ~ l p  H. ABELSON 

*"CHEMRAWN 11-International Conference on Chemistry and World Food Supplies: The 
New Frontiers"; more information can be obtained from the International Food Policy Research 
Institute, 1776 Massachusetts Avenue, NW, Washington, D.C. 20036. 
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It's the perfect tool for repetitive pipetting procedures. 
And it's as easy as 1-2-3-4-5. 

1.Peel back the label from the OC 

3.With the eight 

OCTAPETTE. 4.Dispense into one row 

microtitration plate. 
(Repeat steps 3 and 4 

OCTAPETTE is designed for continuous use with- 
out creating hand fatigue. Liquid is drawn into, 
and dispensed from the system by a simple, two- 
finger trigger motion; the ejection button is located 5.Eject disposable tips 
on top of the OCTAPETTE to permit convenient when pipetting is 
disposal of the tips at the same time that it avoids 
their unintentional removal. 

OCTAPETTEs are available in three dispensing vol- 
umes; 25~1 ;  50~1 ;  and 100pl per well. Accuracy is k 2%. 

List price for the OCTAPETTE is an affordable $160 per; 
a package of three (mix or match sizes) is available for $432. 
One-year warranty for any part breakage caused during 
normal usage. 

OCTASTRIPS fit all OCTAPETTE sizes, and are sold 96 
sterile strips (768 tips) to the carton. Non-sterile tips available 
bulk-packed in cartons of 1000. And if you like the price of 
the OCTAPETTE, you'll love the price of the tips. 
To order, to inquire, to ask for a demonstration; contact your 

nearest Costar distributor; or write or call Costar, 205 Broad- 
way, Cambridge, MA 02139. Telephone (617) 492-1110. 
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The Complement Cascade 
Classical Pathway 
C1 (Clq, C l  r, C l  s) 

Alternate Pathway 
Nascent C3b 

Investigators have long known the 
biological and pathological importance 
of C3 and the other proteins that 
comprise the complement cascade. 
Until now, characterization of the 
various complement components was 
restricted by lack of a suitable 
methodology. 

Now, there's a sensitive and precise 
assay for complement 3a that can 
differentiate between samples with 
concentrations as low as 20 nglml. 

This new radioimmunoassay will allow 
research into areas never before 
accessible with conventional 
complement assays. And C3a is only 
the beginning; kits for C4a and C5a 
will soon follow. 

Upjohn Diagnostics' Radioimmuno- 
assay Kits for Human Complement. A 
breakthrough in characterization of 
immune complexes and understand- 
ing of immune-complex-mediated 
disease. 

Bacteria 
(other activating 
substances) 

Factors 
B, D Properdin (P) 

C5b-9 
Membrane 

lysis 

For full information, write or call: 
Upjohn Diagnostics, Kalamazoo, 
Michigan 49001 ; 61 61385-7111. 

A Division of The Upjohn Company 

(UD82-037) September, 1982 

For laboratory research use only. 
Not for human or veterinary 
clinical use. 

Human Complement C3a des Arg Radioimmun~assay Kit ( f 2 5 ! )  
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Queue Cyostar Freezers are delivering dependable 
ultra-low temperatures fiom - 7 5 O  C to - 135OC with a single 
compressor refrigeration system, field proven, and backed 

by a 25 month warranty. 
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Queue Water-Jacketed COz Incubators 
will reproduce any in oioo environment with accuracy, 

economy and precise repeatability. Three gas 
control makes the difference. 

Modr.1 22 10122 1 1 
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Queue Radial Shakers are controlling 
aeration and mixing with microprocessor precision 

New low profile, quiet 
and maintenance pee. 

I"' 
/ 
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QueuelLH Fermentation Systems 
are a wise inoestment in fermentation technology. 

Modular, flexible, interchangeable 
and computer friendly. 
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Now you can dispense with hot little lamps 
on wiggily arms and fluorescent tubes that 
seem to fade as you zoom up. 
Enjoy the brilliance, high color temperature 
of a 150 watt halogen source conveyed, and 
delivered absolutely cold by fiber-optic 
RingLight. Vertical adjustment produces 
subtle variations in illumination and 
corresponding "revelations" of specimen 
surface structure. 
Adaptors available for popular Stereo- 
microscopes. Other applications limited 
only by your imagination. 

Box 857, Fairfield, 

(201) 228-8450 
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Catecholamines mediate a host of human 
physiologic and pathophysiologic functions 
fundamental to the understanding of human 
adrenergic activity. Until recently, elucidation of 
the role of catecholamines was hindered by lack 
of an adequate methodology. But with the 
development of a radioenzymatic assay, quanti- 
tation of specific catecholamines is now a 
reality. 

The most convenient, most reliable, state- 
of-the-art method of assaying for catecholamines 
- epinephrine, norepinephrine, and dopamine 
- is with CAT-A-KITTM [Catecholamines 
Radioenzymatic Assay Kit (3H)]. It comprises the 
key reagents for the assay, prepared to the 

exact specifications requisite for consistent high 
quality and uniformity from kit-to-kit and batch-to- 
batch. That's important when you're comparing 
your data with that of other laboratories. 

CAT-A-KITTM . . . measures catecholamines 
in plasma, cerebrospinal fluid, urine, and tissue 
homogenates . . . uses samples as small as 
50 g1 . . . is sensitive to picogram levels. And 
when you use CAT-A-KITT", our highly- 
experienced technical service staff stands ready 
to help you with your specific applications. 

For full information, write or call: Upjohn 
Diagnostics, Kalamazoo, MI 49001. 6161385-71 11; 
or circle reader service card no. 1 12. 

FREE CATECHOLAMINES BIBLIOGRAPHY 
Upjohn Diagnostics has assembled a comprehensive and useful bibliography of recently published 
papers that concern laboratory research into the role of catecholamines in human physiology and 
pathophysiology and their quantitation. For your free copy, circle reader service card no. 113. 

CAT-A-KITTM Catecholamines Radioenzymatic ~ s s a y  Kit ("H). mpiijizq 
A Dlvls~on of The Upjohn Company 

The standard of comparison (UD 82-034) July, 1982 
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