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With the rugged J-6M, the world's 
first programmable, 6000-rpm, large 
capacity, refrigerated centrifuge. 
After you load the rotor and close 
the door, the J-6M's microprocessor 
is ready for your command. 

You can store 10 programs in 
memory, so there's no chance for 
error on the runs you do most often. 
Or you can manually select run 
conditions with speed accurate to 
10 rpm, time to 1/10 minute and 
temperature to 1°C. That's precision. 
And that's what the J-6M's digital 
logic gives you. 

It also gives you an audible 
end-of-run signal, and a diagnostics 
readout that signals power failure, 
rotor imbalance, over-speed and 
over- temperature. 

and ease of operation is only partbf ," 

the story.  he J - 6 ~ i s  inexpkisive 
to maintain. 

The secret is Beckman quality 
and the Ultra-Smooth, ultra-quiet 
induction drive -with three year 
motor warranty! There are no ;.-. 
brushes to change. Positive fre- S* 

quency control gets rotors to speec' a 
smoothly and fast. And with 10 
acceleration/deceleration rates from 
which to choose, you can reduce an elutriator rotor, 
run times to a minimum and still be too, for living cell 
confident of getting high quality separations. 
separations every time. The 1-6 th 35 years of 

The J-6M (and the analog J-6B Beckman centrifuge expertise 
version) can spin a total of 17 behind it. For full details, write: 
Beckman rotors, including six and Beckman Instruments, Inc., Spinco 
four liter rotors and the new JS-2.9 Division, PO. Box 10200, Palo Alto, 
rotor which holds up to 12 blood CA 94304. 
bags or 12 250-mL bottles. There's 

Circle No. 116 on Readers' Service Card 
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The Way 
i s t h e ~ - f n e v W l y  
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-assem bled, pretested systems will 
save you ! 

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. 185 on Readers' Service Card 

Other Pretested NEN Systems 
for Biotechnology 
Transcription Systems 
UT? [cx-~~PI-  and GTP [cx -~~PI -  

Protein Processing System [35S] 

Mi 3 Cloning System -@ Translation Systems 
Includes the newest cloning vectors - Met, [35Sl-, Leu, L3H1-, and Pro, [3Hl- 
M13mp8 and M13mp9 - for superior 
performance. System manual includes Nick Translation Systems 
the entire text of "New MI3 Vectors for dCTy [32Pl- and dTTFj l3H1- 
Cloning" by DL Joachim Messing (to be 
published in Methods in ~nzymology). 
This system is es~ecially desisned for 
compatibility with the sang& 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-met single stranded primer 
which has been shown to prime only at the 
primary sequencing site, providing more 
exact sequence reading. 
Circle No. 147 on Readers' Service Card 

@ New England Nucleara 
a Du Pont company 

End Labeling Systems 
3': 3'-dATY [cx -~~PI -  
5': ATt [ Y - ~ ~ P ] -  

DNA Sequencing System 
Maxam and Gilbert method 
Circle No. 186 on Readers' Service Card 

Not for use in humans or clinical diagnosis 

New England Nuclear 
549 Albany Street, Boston, M4 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 
Tel. 514-636-4971, Telex 05-821808 @ 1982 NEN 
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Exxon Coal Liquefaction Plant. Except 
for the coal preparation section, the 
plant is similar to a small refinery; it 
contains more than 52 miles of 2-inch 
and larger pipe, more than 13.000 
valves, 107 miles of instrument tubing 
and electrical conduits, 15 fractionation 
towers, 68 drums, 148 pumps, 76 heat 
exchanges, 5 furnaces, and 17 tanks. 
See page 31 1. [Photo by Robert Herko. 
Exxon Research and Engineering Co.. 
Linden, New Jersey] 
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Gen - the Greek root of the word gene, the 
hereditary blueprint for protein synthesis. 

The ability to direct the expression of 
individual genes is no longer a dream. It is 
now feasible to create new bioproducts and 
produce significant quantities of existing 
products at greatly reduced cost using 
genetic engineering technology. 

Unigene is a contract oriented research 
corporation developed to provide a wide 
range of genetic engineering and bio- 
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chemical support services. We are finan- 
cially and professionally independent. This 
independence assures our clients of the 
complete confidentiality which they require. 

Our new custom designed laboratory in 
Fairfield, New Jersey, is staffed with distin- 
guished scientists who possess extensive 
experience in recombinant DNA, hybridoma 
technology and protein chemistry. 

For further information about how 
Unigene can serve your research needs, 
write for a descriptive brochure. 

Unigene Laboratories, Inc. 
110 Little Falls Road , 

Fairfield, N J  07006 
N.Y. Tel: (212) 923-2600 

Urde No. 143 on Readers' Sewice Card 



Make waves with an Apple. 
If you'd like to spend more of your research budget on 

research and less on computer costs, consider the discoveries 
of Dr. John Lilly and the Human/Dolphin Foundation. 

Dolphins vocalize at 2,000-40,000 Hz (compared with 
300- 3,000 Hz for humans) and "converse" 10-15 times faster 
than their bipedal brethren. 

In 1968, Dr. Lilly's interspecies communication experi- 
ments stalled for lack of affordable computer power to bridge 
this gap. But today, with the help of Apple Personal Computers 
and a DEC" PDP/ll, things are going swimmingly. 

A new program called JANUS (Joint Analog Numeric 
Understanding System) uses a 48KApple 11 Plus to generate 
dolphin-comprehensible wave forms matched to dolphin- 



screen. ~ 0 1 ~ h i n  resDonses are analwed 
through a PDPIII. A second ~ ~ ~ 1 ;  
monitors and analyzes data from all 
phases of the expe&ment. 

The obiective is to create an 
d i c i a l  language that is mutually 1 
intellieible to both s~ecies. with 1 
a begLning v-buiary of 48 sound,symbol morphemes 
associated with objects, locations and actions. 

But, with all the micros avarlable, whv ~ i c k  AvDles! 

f 

fie 

~eciuse  thevie inex~ensive enough id allow ;he use 
But, with an themicros available, why pick Apples? 
Because they're inexpensive enough to allow the use 

a stand-alone computing system for dedicated functions. 
Because they're portable and rugged enough for 

Id use in a wide range of environments. 
Because the& poiable ,- and rugged enough for 

Id use in a wide range of environments. 

a stand-alone cok~utinisvstem for dedicated functions. 

~ n d  because thiy can be confiPured for manv sciendic 
APPLE I1 APPLE 111 

Maximum RAM 64K 256K 
VO 8 expansion slots 4 expansion slots + 

built-in interfaces for 
disks and printer. 

Disk Drives Up to 6 140K Built-in 140K + up to 
floppies. 3 additional floppies. 

Available with ProFileN 
5MB hard disk. 

Languages BASIC, Pascal: Enhanced BASIC, 
PILOT COBOL, UCSD Pascal: 
~ssetnbl~ .  Assembly. 

Keyboard Fixed %-character Fully programmable 
ASC II. 128-character, includes 

numeric keypad. 

applicGons with no sbecial I/C 
devices. (Atsole's IEEE-488 inter 
face card kd program .. and 
operate virtually any test, meas- 
urement or control instrument. 

There's more software 
available for Apples than for 
any other microcomputer on 

the market. And more full service dealers worldwide. 
Communicate with one and find out how an A ~ o l e  

- an make waves for you, whatever your, ah. . . 
A 

A 

I The personal computer. 

The Human/Dolphin Foundation is a non-profit research organization. For more information, write Dr. John Lilly, P.O. Box 4172, Malibu. CA 90265. 
For the authorized Apple dealer nearest you, call (800) 538-%96. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014. 



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 Annuities 
(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. 

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 
employer), 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 
Annuiti-es available to staff members. Contributions 
can be as little as $25 a month. 

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. 

r-------- 
I Teachers Insurance and 
I Annuity Association of I America-College Retirement 

Equities Fund 
1 730 Third Avenue I NewYork, N Y. 10017 

I Please send me full details I about TIAA-CREF Supplemen- 
, tal Retirement Annuities, the 
I flexible tax-deferred annuity plan that offers theopportunity to accumu- 

I late funds for additional re:lrernent income and the option for cash 

I withdrawal. I 
I Name I 
I Address I 
I c i t y  

I 
I I State Z ~ p D a t e  o f  Birth- 

I 
I 

I Name of Institution I 
Please let us know if you are partic~pating in a TIAA-CREF retirement plan I I at your institution. YES N O  S 7 2 3 8 2  Llllllllllllll-l--llIJ 
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Wowarvs tolocate all the 
mearcnvom companvs ever done 

onchemica reactions. 
The slow way The fast way. 

Announcing REACCS. 

REACCS computer software can tell you whatever you need 
to know about your company's compounds and reactions, in 
minutes or even seconds. 

There's no way notebooks, paper files or punch cards 
can do that. 

With REACCS, you search a database by drawing struc- 
tures on the computer terminal screen with a hght pen 

You store information the same way. 
REACCS displays reactions in traditional form with the 

arrow. It also hghlghts reacting centers and recognizes 
stereochemistry. 

There is no need for outside timesharing. Protection of 
sensitive information is assured through built-in security 
tailored to your company's requirements. 

Molecular Design has the most comprehensive line of 
chemical software programs available anywhere. 

There's MACCS, which does with molecules what 
REACCS does with reactions.There are also programs for 
molecular modeling, quantitative structure-activity relation- 
ships, and structure elucidation. 

For more information, please call or write. 
. . 

Molecular Design Cited 
1122 B Street, Hayward, CA 94541 
TeI. 1415 1 581-1996 Tiex 470631 

:.v 
Circle No. 128 on Readers' Sewice Card 
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Nobody does more than Perkin-Elmer 
to make instrumentation 
the chemist's servant. 
As the world's largest manufac- The new SERIES 4 LC, with 
turer of analytical instrumentation, four-solvent flexibility at two- 
we cover more techniques with solvent prices, featuring modu- 
a wider choice of instruments for lar design and user-friendly 
each. And we're continually visual display. 
upgrading instrument capabilities 
and operating features so you'll 
get your results with speed, ease, 
and accuracy. 

More new developments 
For example, just this year we are 
introducing these improvements 
that can help keep you ahead 
of your workload: 

The new dual-beam Model 
1500 FTIIR system that outper- 
forms more costly units in 
speed and data processing 
flexibility. 

A GC system-the Model 
SIGMA 2000 with interactive 
CRT and keyboard, controlling 
up to four satellite SIGMA 
2100 GCs for a fivefold 
productivity increase. 
The new Lambda 5 UVIVIS 
spectrophotometer with soft 
keys for selection of modes 

The new Model 983 IR that is ., .x 
-+ 

a high-performance, research 
grade instrument with data 
handling built in and a visual 
display for operating simplicity. and parameters. Its large VDU 
The Model 3030 AA spectro- shows all required information 
photometer, with CRT, "soft" simultaneouslv. 
keys, and graphics software 
-the ultimate in computer- 
ized information and control 
of every analysis. 

Computer Aided Chemistry 
Like all Perkin-Elmer 
Instruments, these 
have microprocessor 
control. Free of tending 
an instrument, you can 

turn to more creative and produc- 
tive tasks. On a more sophisti- 
cated level, you can interface the 
instrument with a Perkin-Elmer 
Data Station. This microcomwuter 

then display results on a video 
screen or as hard copy on a 
printer. It also can be applied to 
sample log-in and tracking, data 
draw-off and archiving, backlog 
analyses and report generation. 
This Perkin-Elmer concept, com- 
bining instruments, computers, 
and software in varying degrees 
of sophistication, is revolutioniz- 
ing laboratory productivity. 

Services and backup 
We can help you in selecting your 
instrument or accessory from 
a wide range of options. We're 
available worldwide for help. 

Similarly, you can get prompt, 
thorough backup from our service 
organizations. Seminars, lectures, 
literature, and manuals are joined 
with a choice of maintenance 
plans to assure that your 
Perkin-Elmer instrument will 
deliver to its maximum capacity. 
You'll find a complete descrip- 
tion of all Perkin-Elmer products 
and services in our latest issue 
of Instrument News. For a 
free copy, circle the Reader 
Service Number. Or, contact your 
Perkin-Elmer representative or 
one of the offices below. 

Perkin-Elmer Corp.. Analytical Instruments, 
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Lovejoy traces human bipedal origins 
to a "demographic dilemma." We note 
the following problems with his scenario. 

1) The chimpanzee interbirth interval 
and generational length utilized by Love- 
joy are derived from studies at Gombe. 
However, this population was undergo- 
ing demographic changes associated 
with provisioning and epidemics of para- 
lytic and respiratory diseases (I, table 9). 
Sugiyama and Koman (2) worked with a 
nonprovisioned group of chimpanzees 
and suggest an interbirth interval closer 
to 4 years, which allows a female to 
replace herself and a male in about 18 
years. Thus, it seems unlikely that chim- 
panzees were forced to retreat into for- 
ested areas in the face of a demographic 
dilemma. 

2) In his table 1, Lovejoy gives the 
"maximum life ootential" of humans as 
60, the age of sexual maturity as 15, and 
the interbirth interval as 2.5 years. How- 
ever, most demographic models (3) use 
15 and 45 as the age of sexual maturity 
and menopause, respectively. Use of the 
latter figure would greatly alter the re- 
productive values presented in Love- 
joy's table 1. In equation 4, Lovejoy 
assumes that each taxon reproduces at a 
constant rate from age of sexual maturity 
to "maximum life potential." This as- 
sumption does not seem valid for hu- 
mans (3) and may not be true for other 
primates (4). These considerations cast 
doubt on the reproductive values calcu- 
lated by Lovejoy. 

3) Lovejoy states that human females 
are continually sexually receptive; no 
scientific evidence demonstrates this, 
and studies (5-6) mentioned by Lovejoy 
indicate the contrary. Beach (6, pp. 354- 
355) writes, "No human female is 'con- 
stantly sexually receptive' (Any male 

who entertains this illusion must be a 
very old man with a short memory or a 
very young man due for a bitter disap- 
pointment)." 

Where Lovejoy postulates concealed 
ovulation as a means of maintaining the 
pair-bond, Symons (Q suggests human 
females concealed ovulation to allow 
them to sneak copulations with males 
"fitter" than the mates with whom they 
were paired. Moreover, Symons argues 
that the human family is not a sexual but 
an economic union, a position supported 
by the fact that marriages in extant hunt- 
er-gatherer groups are alliances of fam- 
ilies that extend social networks. Food- 
sharing in these networks is a partial 
insurance against future starvation (8). 

4) In response to Lovejoy's argument 
that early hominids evolved dual paren- 
tal care in order to increase reproductive 
output, it should be noted that r-selected 
species usually do not exhibit extended 
or extensive parental care. When off- 
spring disperse and thus compete for 
first access to resources, selection favors 
low investment per offspring. It is only 
when offspring do not disperse and inter- 
act competitively for resources that se- 
lection favors large investment in the 
young (9). Thus, it seems unlikely that 
early hominids became biparental in or- 
der to increase r-selected traits. 
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Lovejoy proposes that human biped- 
alism arose as a consequence of natural 
selection on males: a male that was bi- 
pedal could carry more food to his mate 
and her offspring (and this would give the 
offspring an advantage over those from 
families in which the adult male was 
quadrupedal). A problem with this pro- 
posal is that the male could not be sure 
the offspring were his. By contrast, his 
mate, however promiscuous, would 
know her own offspring. Since males are 
never as sure of their paternity as fe- 
males are of their maternity, selection on 
male behavior would be less efficient 
than selection on female behavior (1). 

Therefore, it is important to give more 
consideration to the role of females in the 
origin of human bipedalism. One evolu- 
tionary model states that bipedalism 
arose because of the advantage it gave to 
females in the transport of infants (2). 
This model is appealing because it de- 
pends on the most important bond in 
mammalian groups, that of the mother 
and her dependent offspring. Upright 
walking, originally adaptive in infant 
transport, would confer the added ability 
to carry fwd and would contribute to 
infant care. 

Although the material model states 
that, above all other considerations, hu- 
man females would be selected for be- 
havior associated with better infant care, 
they must still be both sexually attractive 
and sexually receptive at times if the 
species is to survive. Females who pos- 
sess the ability to refuse unwanted sexu- 
al advances would be at an advantage, 
since they could provide erivironments 
for infant care away from the tense a p  
proaches of strange males. An obvious 
way for females to choose when and with 
whom they will mate is to conceal the 
outward signs of the estrous cycle. 

In our maternal model, estrus is not 
concealed so as to prolong female sexual 
attraction. It is reduced and hidden in 
order to protect immature troop mem- 
bers, dependent for long periods of time 
on their mothers, from the constant so- 
cial upheavals accompanying mating be- 
haviors in those primates with prominent 
estrus. Its concealment is the ultimate 
expression of female choice. Mothers 
with these abilities are more likely to 
rear offspring who will survive preferen- 
tially the lengthy trials of troop socializa- 
tion. 

No particular mating pattern need re- 
sult from the maternal model, in contrast 
to the paternal model, which is tied to an 
assumption of monogamy. Diversity in 
the organization of human societies to- 
day reflects precisely this point. We cau- 
tion against interpreting the fossil record 
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Energy for Western Europe 
Intense concern about energy has abated in the United States, but in 

Western Europe it will continue for the foreseeable future. In the United 
States a combination of conservation, improved energy efficiency, and 
substitution of alternative sources of energy for oil has reduced imports 
markedly. A growing petroleum reserve provides a buffer against short-term 
interruptions of supplies. Europeans also have practiced conservation and 
attained increased energy efficiency, but in contrast to the United States 
their local resources of fossil fuels are tiny. There is practically no oil on the 
western portion of the continent. North Sea oil supplies only about one-fifth 
of the region's requirements. The remainder must be imported from 
countries that have repeatedly brandished the "oil weapon." The best coal 
deposits of Western Europe have been exhausted. West Germany obtains 
one-third of its energy from coal, but to achieve this must engage in a 
gigantic strip-mining process. Towns and villages are dismantled, and 
overburden as much as 200 meters thick is moved to get at lignite deposits. 

In view of the uncertainties associated with supplies of oil and the 
difficulties, costs, and pollution associated with coal, the Europeans ex- 
panded their use of natural gas during the 1970's to  the point where it 
amounted to about 200 billion cubic meters (bcrn) o r  approximately 15 
percent of total energy needs. Most of it is burned for residential heating. 
But reserves of natural gas in Western Europe are inadequate, and they are 
dropping. A major source is located at  Groningen in the Netherlands. It 
supplies part of the needs of Belgium, France, Italy, and West Germany. 
Proved reserves at Groningen total 1600 bcm. Until recently this resource 
has been exploited at the rate of about 95 bcrn per year. In practice the 
amount that can be produced drops with time; the Dutch estimate that they 
will be obtaining about 60 bcrn in 1990. Exports will be sharply reduced. The 
North Sea is another source of natural gas. Gas from the British sector flows 
to the United Kingdom at an annual rate of about 32 bcm. Gas from the 
Norwegian sector (23 bcm) is sent south to the continent. Additional 
reserves, totaling about 1600 bcm, have been discovered in the Norwegian 
sector south of latitude 62", but they are difficult to exploit. It is estimated 
that 12 to 14 years must elapse before the reserves could be used. 

The other major supplier of natural gas to Western Europe is the Soviet 
Union. It has been delivering small quantities for roughly a decade and 
currently delivers about 25 bcrn annually. The projected new pipeline would 
carry 28 bcrn annually. Construction of facilities to bring Siberian gas to 
Western Europe will be a big project, but not a difficult one-5000 
kilometers of large pipe and some compressor stations. Production capabili- 
ty is already in place. Soviet proved reserves are enormous (39,000 bcm), 
and much of the country has not been fully explored. In comparison, 
reserves in the United States are about 5600 bcm. The Russian reserves 
contain the energy equivalent of more than 200 billion barrels of oil, which 
in turn is more than the oil reserve of Saudi Arabia." 

Leaving ideology and national security aside, there is reason for cooper- 
ation between the Soviet Union and Western Europe. The former is rich in 
energy resources and wants high-technology imports. The latter needs 
natural gas and the jobs associated with producing goods. In contrast, the 
United States competes with Europe for both oil imports and sales of goods 
on the world market. In taking on an additional 28 bcrn per year from the 
Soviet Union, the security of energy supplies of Western Europe is not 
much diminished beyond what it would be if more oil were imported 
instead. In contrast, were more coal supplied from the large, highly 
accessible reserves of the United States, and were practical gasification 
facilities in being, the hazards of an interruption of gas supplies might be 
minimized. 

In dealing with its European allies, the United States should adopt a long- 
term view. In a few years, the current political issues may or may not be 
resolved. But the reality of the U.S.S.R. as a major producer of fossil energy 
will remain, as will the needs of Western E U ~ O ~ ~ . - P H I L I P  H. ABELSON 

'Office of Technology Assessment, Technology & Soviet Energy A~'nilobility, November 1981. 



you can't beat- Systems. 
We've pretested and packaged 
all of the reagents you'll need to 
end label and sequence DNA 
fragments. The Systems will 
greatly simplify your work and 
give you more reliable, reproduc- 

4 
B 69 

ible results. What's more, they'll 
eliminate all the telephone order- 
ing you'll have to do, except for 
one call -to us. b 

End Labeling 
systems - 
We offer both 3' and 5' 
End Labeling Systems. With 
each you get a reliable, high- 
specific-activity 32P tracer; our 
ultrapure NENZYMESY and 
all the necessary buffers. Alsc 
included are the control plas- 
mid DNA fragments we use 
to test the systems, a copy of 
the Q C  autoradiogram, and a 
detailed protocol. 

Other Pretested 
NEN Systems 
for Biotexhdogy 
For more information on 
these systems, please circle 
the inquiry number following 
the list. 
Transcription Systems 

Protein Processing System 
Methionine, L-[35Sl- 

Translation Systems 
Methionine, L-[35Sl- 
Leucine, L-[3H1- 
Proline, L-[3Hl- 

Nick Translation systems 
dCT! [32PI- 
dTTFj [3H]- 
Circle No. 123 on Readers' Service Card 

DNA Seqwndng System - Not for use ~n humans or clnlcal dagnoss 

This improved system provides all reagents New England Nuclear 
necessary to follow the Maxam-Gil bert 549 Albany Street, Boston, MA 02118 

protocol. The entire procedure, as originally Call toll free 800-225-1572, Telex 94-0996 
Mass and nternat I 617-482-9595 

published in Methods in Enzymology, is Europe: NEN Chem~cals GmbH, D-6072, w Germany 

included in the system manual. The active Postfach 401240, Te (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachlne, Que H8T 3C9 

ingredients have been packaged in con- Te 514-636-4971, Telex 05-821808 @ 1982 NEN 

trolled amounts in snap-sealed vials for your 
safety and convenience. All components 
are pretested in a sequencing assay prior 
to shipment. 
Circle No. 122 on Readers' Service Card 

a New England Nuclear' 
a Du Pont company 

SCIENCE, VOL. 217 




