
The bettv way to 
prepre nuclek acids I 

No extraction 
No centrifugation 

I 
Fast, simple and standardized methods 
High yields of very pure nucleic acids 

Plasmid, M13, PCR' and Oligo Rep Kits 
available now. More are on the way! I 

Air from the EasyPrep pump pushes ready 
nade solutions through filters and column 
ells held in sample plates in the process box. 
y simply exchanging plates and varying time 
and pressure, you can complete up to 24 

preparations in as little as 30 minutes. 

myle#rapuJty 
Yields are high. The Plasmid Prep Kit 

ypically recovers 15-20 pg double-stranded 
3NA per 1 ml sample of overnight culture. I 

Furthermore, products purified with 
EasyPrep are free from contaminants and 

are pure enough to use directly in I 
alrrnmated sequencing. 

EasyPrep - another major 
in nucleic acid preparation. 1 

two groups of the selected population and 
have assumed a causal relationship with an 
exposure to dioxin. Yet the occurrence of 
the excess of incidence of those cancers 
seems not to be consistent with the level of 
exDosure. It would be hel~ful  to examine 
whether there is a correlation between the 
amount of dioxin absorbed (most probably 
in food during the first weeks after the 
accident), that is, the actual body burden of 
dioxin in individuals whose cancer has been 
diagnosed, and cancer incidence. 

Some concentrations of dioxin in the 
blood of a few of those individuals have 
been reported by Moccarelli (3, and the 
mean values (142 to 334 parts per trillion) 
were higher than the background concen- 
trations of an unexposed population. How- 
ever, an analysis of the relationship be- 
tween these concentrations and the cancer 
sites is not included in the paper. 

Zober and Papke (6), in a study of indi- 
viduals exposed in the 1953 dioxin accident 
at the Badische Anilin-Soda Fabrik, Lud- 
wigshafen, Germany (four of whom died as 
a result of cancer). found a hieh concen- 
tration of dioxin ;ither in the Yblood or in 
biopsy material 34 to 36 years after expo- 
sure. All samples (blood, adipose tissue, 
liver, kidney, and bone marrow) had di- 
oxin concentrations that were 40 to 100 
times higher than average background 
concentrations in unexposed individuals. 

Similarly, Manz et al. (7) and Flesch- 
Janys (8) found a positive association be- 
tween the level of dioxin exposure and 
cancer in a m o u ~  of chemical workers with - .  
the highest exposure to dioxin, according 
to their location in the plant. Thus, there 
seems to be a correlation between the 
amount of dioxin absorbed and the devel- 
opment of cancer, as has been found in 
experimental animals. 

Of even greater interest would be to 
examine the same values in children age 19 
and under with leukemia or thvroid cancer 
in the Seveso population studied by Bertazzi 
et al. (9), where exposure may have lasted 
longer than in the adult population because 
of ingestion of dioxin-contaminated soil. 

Studies of selected groups of individuals 
from the Seveso region according to their 
dioxin body burden [the highest found so 
far in humans (1 O)], would allow compari- 
sons of tissue from patients with the same 
concentrations of dioxin and the possible 
association of health effects with a certain 
amount of exposure. 

Ca#yoraIocrJScrIcsOfFcrfor?nore&tds G. M. Reggiani 
of EmyPrep and EmyPtep Kits. Interpharco, Ltd., Lugano, Switzerland 
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Quantum Uncertainty Principle: 
No Loopholes 

According to Gary Taubes' Research News 
article "Heisenberg's heirs exploit loopholes 
in his law" (11 Mar., p. 1376), the Heisen- 
berg uncertainty principle 

holds that any measurement of a quantum me- 
chanical system . . . will disturb the system in an 
unpredictable manner. The more precise the 
measurement, the greater the disturbance. 

The stage having been set in that impre- 
cise manner, it is then possible to say that 

researchers . . . have managed to show that the 
Heisenberg uncertainty principle . . . has loop- 
holes that-with sufficient ingenuity+an be 
profitably exploited. The result is a series of 
experiments . . . to extract information from a 
quantum mechanical system without disturbing 
the variable being measured. 

Finally, something more precise enters. 

To prove the concept. . . physicists will have to 
make a pair of measurements of the same system. 
The first measures the variable of interest, and 
the second remeasures it, showing that the vari- 
able hasn't been disturbed by the initial measure- 
ment. . . . The loophole these physicists are 
exploiting is the possibility of channeling all the 
uncertainty generated by measuring one quan- 
tum variable (a laser beam intmsity, for example) 
onto a related variable, known as the conjugate 
observable (the beam's phase) [italics mine]. 

So says Gary Taubes. 
The quantum uncertainty principle is part 

and parcel of the quantum degree of freedom 
(1 ) . Such a degree of freedom is characterized 
by two c o m p b r y  variables, so called be- 
cause they have the same spectrum of values, 
and the precise measurement of one of 
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them precludes any knowledge of the other, 
in the sense that all possible outcomes 
occur with equal probability. 

The irreducible (nonfactorable) degrees 
of freedom are labeled by the prime integer 
u = 2,3,5, . . ., which is the multiplicity of 
the spectrum. Thus, u = 2 could be spin 
I n ,  or the basis of Fermi-Dirac statistics. 
The smoothed limit that produces the con- 
tinuum, u + a, could be the basis of the 
Heisenberg uncertainty principle, or of 
Bose-Einstein statistics. 

With precise measurements of one vari- 
able, at the expense of the other, built into 
the system (assumed to be Heisenbergian in 
form), there are no grounds for handing out 
gold stars to celebrate "ingenuity" in the use of 
"loopholes." But the classical concept of con- 
jugate variables is not the same as the quan- 
tum concept of complementary variables. In 
the relevant example of intensity and phase, 
the spectra are not the same. The Heisenberg 
uncertainty principle does not apply. I leave it 
to others to find out what does apply. 

Julian Schwinger 
University of California, 

Los Angefes, CA 90024-1 547, USA 

1. J.  Schwinger, Proc. Natl. Acad. Sci. U.S.A. 40, 
570 (1960); reprinted in Quantum Kinematics and 
Dynamics (Addison-Wesley, New York, 1970, 
1 991 ) , pp. 63-72; Herrnann Weyl and Quantum 
Kinematics (Verlag Peter Lang, New York, 1988), 
pp. 107-129. 

History Lesson 

While the Random Samples item about 
the death of Meriwether Lewis (6 May, p. 
77 1) was fascinating, I think Canadians in 
general and historians in particular will be 
astounded to read that Lewis and Clark 
"led the first expedition across North 
America to the Pacific Ocean" in 1805- 
1806. O n  his first try at reaching the 
"Western Ocean" in 1789, Alexander 
Mackenzie descended the (now) Macken- 
zie River from Lake Athabasca to the 
Arctic Ocean. His second, successful ex- 
pedition ascended the Peace River in 1792 
to its source, crossed the Rocky Moun- 
tains, descended part of the Fraser River, 
and then went across country to the Pa- 
cific. According to his rock inscription, he 
arrived on 22 July 1793. 

If we include Mexico in North Ameri- 
ca, the first white men to cross the conti- 
nent on foot were Alvar Ndnez Cabeza de 
Vaca and three other survivors of the 
Narviez expedition. In the years 1528- 
1536, they went from Tampa Bay to 
Apalachee Bay (Florida), built small boats 
and "coasted" until shipwrecked on 
Galveston Island (Texas), then went 
overland through what is now Texas, Chi- 
huahua, and Sonora to the Pacific. 

Carolyn A. Caw 
342 Payne Street, 

Auburn, AL 36830, USA 

Corrections and Clarifications I I 
The News & Comment article "Animal tests take back seat to clinical data" by Lisa Seachrist (10 

June, p. 1525) misidentified the author of a study that found specific mutations in the 
tumor-suppressor gene p53 in 50% of liver tumors from rats fed tamoxifen. The work was done 
by Gary Williams and his colleagues at the American Health Foundation in Valhalla, New York, 
not by David Kupfer of the Worcester Foundation for Experimental Biology, as the article 
reported. Kupfer found that tamoxifen is converted to reactive metabolites in the rat liver that 
become covalently bound to liver proteins; however, it is not known if this is detrimental to the 
animal. 

Table 2 (p. 1127) of the report "Rules for a-helix termination by glycine" by R. Aurora et al. (20 May, 
p. 1126) was incorrectly printed. The corrected table appears below. In the same report, the second 
sentence of reference 36 should not have appeared. 

Residue Structural 

C3>C4>C2 C1 Ccap C' C" C'" motif 

Apolar Polar 
Lys or Arg or Ala 

Polar' Apolar* 
not Lys not Ala 
not Arg 

Apolar 
Lys or Arg 
preferred 

G~Y Apolar Not Schellman 
Lys or Arg "bulkyt 

G IY Apolar 
Lys or Arg 

G IY Polar 
only not Lys 

not Arg 

Helix 
continuation 

Plasmid Prep Kit 
Standardized preparation method 
for plasmid DNA from overnight 

bacterial culture. 

No extraction 
No centrifugation 

High quality DNA ready for 
automated sequencing 
Use with EasyPrep unit 

The Plasmid Prep Kit contains ready-made 
solutions, a clean-up resin, and filters 

and column wells that fit the EasyPrep 
sample plates. Follow the standard kit 
protocol and you can complete up to 

24 parallel preparations in about 
45 minutes, each with recoveries as high 
as 15-20 pg ds DNA per 1 mi sample of 
overnight culture, without prior lysis. 

Lanes show pUC19 markers plus pUC19 
with different sized inserts prepared from 

HBlOl and JM105 strains. 

EasyPrep - another major advance 
in  nucleic acid preparation. 

'The helix continues if C1 is apolar or if C3, C4, and C2 are all polar and interaction with C" is not possible. tln 
our polyalanine model, Trp was strongly disfavored for steric reasons, although smaller aromatic residues were 
allowed. More realistic sequences may impose further steric constraints. 
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