


NEW GP SERIES A CENTRIFUGES;: 
UNDER, OVER, AND BEYOND! 



MAb trapping 
When your business is to purify MAbs ef- 
ficiently, it pays to use the best trap. 

Pioneering new frontiers in biopurifi- 
cation demands new strategies. One key 
approach involves a preparative system 
designed to enable rapid methods devel- 
opment and scale-up of MAb purifica- 
tion. Based on LKB's Pilot Chromato- 
graphy System, it exploits the advan- 
tages of mass ion exchange inherent in 
ZetaPrep discs and cartridges. A univer- 
sal concentrating technique, mass ion 
exchange effectively achieves 50% to 
90% purity of most monoclonals. 

ZetaPrep discs can be used to deter- 
mine optimal separation conditions 
quickly and accurately. Replace the disc 
with the appropriate ZetaPrep cartridge 
and you're ready for full-scale operation. 
Need higher purity? The Pilot Chroma- 
tography System is easily extended to 
the GTi Bioseparation System for high 
resolution HPLC and FPLC. 

Don't become trapped in a strategic 
maze. Linear scale-up is just around the 
corner. Your local LKB representative 
can elaborate. 

nase using a QAE Zetaprep 800 cartridge. 
Yield. 1300 mg ZgG. Flow rate: 160 mumin. 
Sample volume: 10,000 ml cell culture super- 
natant. 
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Chernobyl 

0 NE year has passed since nuclear 
fission went out of control at 
the Chcrnobyl power plant, 

pressure raiscd a 1000-ton protectivc 
slab of concretc and the plant's roof, 
and radioactive fuel escapcd into thc 
atmosphcrc (pagc 673). About 50 mil- 
lion curies of noblc gascs and 50 million 
curies of other radionuclides wcrc rc- 
Icascd. Ahcarnc describes what hap- 
pened at Chcrnobyl and compares this 
accident to  the one at Three Mile Island 
7 ycars carlier. It is with human crror 
that the major blamc for both accidcnts 
apparcntly lies. In cach casc, operators 
and managcrs had grown complacent, 
bclicving, as a result of years of smooth 
opcrations, that accidcnts could not 
happcn. Opcrators were not trained suf- 
ficicntly in emergcncy procedurcs, and 
whcn cach accident began, pcrsonncl 
wcrc found to havc taken dcliberatc 
stcps to dcfcat safcty systcms that could 
llavc prevcntcd thc dire outcomes. In 
the Unitcd States, thc accidents caused 
erosion of public support for nuclear 
power and havc affected the activitics of 
agcncics concerned with devclopmcnt, 
regulation, and design of nuclear powcr 
facilities. The effccts on thc pcoplc who 
were cxposcd to high doscs of radioac- 
tivc materials will not bc clear for dcc- 
adcs. 

Structure of p-lactamase 

F OR almost 50 years, penicillin and 
other P-lactam antibiotics have 
bccn in wide use for treating bac- 

tcrial infcctions; during this time, many 
pathogenic bactcria, once scnsitivc, 
havc bccomc rcsistant to thesc antibiot- 
ics (page 694). Rcsistance stems from 
the production by bactcria of p-lacta- 
mascs, enzymes that inactivate thc anti- 
biotics and thcrcby protcct the bactcria 
from the antibiotics' lcthal cffccts. Hcrz- 
bcrg and Moult detcrmincd the thrcc- 
dimcnsional structurc at 2.5-angstrom 
resolution of P-lactamasc from Staphylo- 
coccus aureus PC1. From details of thc 
enzyme's organization, particularly in 
thc activc sitc, and with a pcnicillin 
analog as substrate, a model was built 

from which enzyme-substrate interac- 
tions could be inferred and steps in the 
catalytic process prcdictcd. It should 
now be possible to design new antibiot- 
ics to  trcat rcsistant bacterial strains that 
work better than the cnzyme inhibitors 
and penicillin analogs that are currently 
availablc. 

Minimalist 
microorganisms 

L ICHENS and othcr photosynthct- 
ic microorganisms have lived just 
below the surface of porous 

sandstonc in the frigid Antarctic dry 
valleys during thc last fcw million ycars 
(cover); thc cvidence for their existence 
is a snow-whitc laycr in thc rocks wherc 
iron com~ounds  have been leached 

1 

away by the microorganisms (page 
703). The survival of thcsc microorga- 
nisms is precarious, affcctcd by both 
geologic and biologic proccsscs. Com- 
munitics survive only as long as local 
conditions remain favorable. Thc rc- 
gion is subjected to extremc conditions, 
but the microcnviro~~mcnt for thc orga- 
nisms must be warm and wet enough 
for growth: heat from the sun is crucial 
as is watcr that becomes availablc in thc 
rock pores when snow melts. The orga- 
nisms grow so slowly that metabolic 
activitv mav occur for onlv hundrcds of 

i i 

hours a year. ~r icdmanh and Weed 
point out that, carly in its evolution, 
Mars may havc had an environment 
much like that in the Antarctic dry 
valleys and similar lifc-forms may have 
been prcscnt in porous rocks; thus, 
traces of such microorganisms might 
somcday bc found in martian rocks. 

Shocking end to 
Cretaceous period 

T HE theory that a large bolide hit 
the earth 66 million years ago at 
the end of the Cretaceous pcriod 

(resulting in mass extinction of lifc) has 
gaincd additional support (page 705). 
In Cretaccous/Tertiary boundary clays 
(marked by an anomaly of iridium, a 
mctallic clcmcnt cnrichcd in rncteorites) 

from marine rocks in Dcnrnark, Italy, 
Spain, New Zealand, and thc north 
Central Pacific basin, Bohor e t  al. found 
that grains of quartz had multiplc sets 
of shock larnellae. Various features of 
the shocked quartz are pcculiar to  rocks 
that have cxperienced strong impacts, 
but thcy arc not characteristic of volcan- 
ic rocks; furthermore, pressures far 
abovc thosc that would be gcncratcd by 
a volcanic explosion arc rcquired to  
produce the observed effects. Iridium 
anomalies havc alrcady bcen found at 
more than 75 sites around the world; 
shocked quartz grains, the ejecta from 
an impact, can now bc sought at thcsc 
sitcs. Kcrr claborates on thc continuing 
debate about whether such shocked 
quartz grains could be cxplaincd as con- 
sequences of a volcanic eruption instcad 
of an impact and on the significancc of 
thc global distribution of quartz grains 
for thc impact model (page 666). 

Transkaryotic 
implantation 

A N ideal gcnc dclivery systcm for 
treating a gcnctic disease would 
bc onc in which some defective 

cells are rcmovcd from the affectcd indi- 
vidual, thc missing gcne is stably incor- 
poratcd into thcm, and the cells arc 
reimplantcd into the host and go  on to 
producc the missing gcnc product 
(pagc 714). Steps havc been taken by 
Scldcn et al. toward dcvclopmcnt of 
such a systcm. The human growth hor- 
mone (hGH) gcnc was inscrtcd into 
culturcd mouse fibroblasts; thc cngi- 
nccrcd cells were then injcctcd into 
micc, and production of "rcportcr" 
hGH molecules followcd. Cells actively 
secreted hGH for about 2 weeks before 
being destroyed by thc immune systcm; 
with immunosupprcssivc agcnts, thc 
cclls could survivc and producc hGH 
for longer than 3 months. Cell survival 
and production of hGH varied at diffcr- 
cnt implantation sitcs; various agents 
could modulate thc cxprcssion of hGH 
by thc implanted cells. The strengths 
and wcakncsscs of this approach for 
inserting gcncs into cclls arc compared 
with those of retrovirus-bascd gcnc dc- 
livery systems. 
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The Trade Deficit 

T he failure of the United States to compete successfully in world trade is emerging as a 
hot political issue. Recognition of the growing trade deficit was slow in coming, and 
a cure for it may not be quick or easy. It has been estimated that changes in the value 

of the dollar will lead to a reduction of the 1986 $170-billion trade deficit by $30 billion in 
1987. with another $30-billion drop in 1988. That is not enough. " 

In the meantime, C. Fred Bergsten, writing in the spring issue of Foreign Affairs, has 
asked some pointed questions. "Can the world's largest debtor nation remain the world's 
leadine DO&+? Can -the United States continue to lead its alliance svstems as it goes 

0 I " 
increasingly into debt to the countries that are supposed to be followers? Can it push those 
countries hard in pursuit of its economic imperatives while insisting on their allegiance on 
issues of global strategy?" 

~ergs ten  projectsthat by the end of this decade the net indebtedness of the United 
States will exceed $500 billion, and this country will be paying huge sums in debt-servicing 
costs. In addition, costs of imported oil will be mounting. To achieve balance by 1990, the 
United States must improve the rest of its annual-current-account ~erfoimance bv 
approximately $200 billion. Most of this improvement would have to come in trade in 
manufactured products, an area of competition in which we have bcen weak lately. Japan 
would have to accept a decline of $100 billion in its annual trade balance. Japan and West 
Germany, which are big exporters, have been under political pressure to stimulate internal 
consumption. But will they? In particular, Japan, defeated in World War 11, is winning the 
global economic conflict. Why should it change its way of doing business? Japan is deficient 
in natural resources and must manufacture and export to survive. Its manufacturing capacity 
is designed to serve an international market, not a domestic one. 

Bergsten points out an important psychological factor in the relations betwcen the 
United States and Japan. The United States, the world's largest debtor, continues to think 
like a "creditordis~ensing advice to the rest of the w~rld-(~ar t icular l~  the other, largely 
Latin American debtors) while its own budget remains in huge deficit. Japan is the world's 
largest creditor, but continues to think of itself as a debtor, seeing itself as a vulnerable island 
nation." 

In a talk on Japanese science policy at the AAAS R&D Colloquium on 9 April 1987, 
Ezra F. Vogel provided insights that are relevant to estimates of future developments. He 
pointed out that the Japanese are not supermen, but that Westerners tend to underestimate 
what the Japanese can do when they are determined. They are a proud and strongly patriotic 
people who formulate important national goals and then work patiently to achieve them. 
They now have a goal to excel in scientific research, and they have the resources necessary to 
implement a major effort. They are likely to succeed and thus reinforce their technological 
capabilities. 

In our relations with the Japanese, we set a pattern shortly after World War I1 that 
persists to this day. T o  facilitate economic recovery in Japan we did not object strenuously to  
protectionist measures on their part. They have been skillful in erecting intricate import 
control restrictions on all kinds of goods and services and especially those of high 
technology. We have not erected barriers of anywhere near comparable magnitude. One is 
reminded of a coin-flipping game in which "heads I win; tails you lose." The Japanese act as 
if the existence of these historic asymmetrical trade policies are guaranteed. They are skilled 
at promising changes and in avoiding substantive implementation. One of the side effects of 
the Japanese tactics is that these are being adopted by other countries such as Korea and 
Taiwan. 

Aroused public opinion is likely ultimately to result in tough measures against Japan 
and other countries that have large trade surpluses with us. We should not identify them as 
scapegoats and count on protectionism as a sole cure for our problems. Rather, we should 
move vigorously to correct some of our deficiencies of foresight and policy such as in 
education, the chronic budget deficit, and the current practice of many companies to 
emphasize short-term goals over long-term objectives.--PHILIP H. ABELSON 
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ACCESS TO 
MANUFACTURERS 
Serving the clinical laboratory 
market. Reach all of them by 
exhibiting in the "OEM" sec- 
tion of the world's largest 
clinical laboratory exposition, 
The American Association for 
Clinical Chemistry National 
Meeting, July 21-23, 1987, 
San Francisco. Over 700 
booths, 250 companies, and 
200 new product introduc- 
tions. OEM space is limited. 
Telephone ScheragoIOEM 
Plus in New York at: 
21 2-730-1 050. Telex: 968082. 
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CHARTS AND 
GRAPHS 

from your IBM PC, XT, AT 
and HP or compatible plotter. 

P 
Z 

0 10 20 30 40 50 00 70 
TIME (FCC) 

SIGMA PLOTmsoftware - $350. 
Error bars And Now! 
Smooth Lines Multiple graphs 
Clean diagonals per page 

- Movable labels Curve f i t t i n g  
- Log/semi-log Laser printer 

scales support 
Load data from keyboard. ASCII or 
DIF files (including LOTUS 123). 
Call or write for more information. 

JANDEL SCIENTIFIC 
MICROCOMPUTER TOOLS FOR THE SCIENTIST 

2656 Bridgeway. Sausalito. CA 94965 
800-874-1888 (outside CA) 
415-331-3022 (inside CA) 
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MIND 
BUILDER 

Educators know that people 
who play chess do better 
in science, math, music, 
economics and philosophy. 
Chess expands the mind's 
ability to reason and think 
logically and creatively. It's 
also great fun. Write or call 
now. We'll give you all the 
right moves. 

W I I I I I I I I I I  - 
186ROUTE9W. NEWWINDSOR. NY 12550 

Dept. S-30 (914) 562-8350 

NUlE 

STDEET LmRE88 

m. STATE. ZIP 

Announcing. . . 

International 
Sympos~um on 

Laboratory 
Robotics 

BOSTON 
October 18-21, 1987 

Plan to attend this fifth 
symposium on recent 
developments in laboratory 
automation! 

The program consists of over 
60 technical presentations in 
the following application areas: 

BlOTECHNOLOGY 
RADIOCHEMISTRY 

ELEMENTAL ANALYSIS 
IMPLEMENTATION STRATEGIES 
PHARMACEUTICAL ANALYSIS 

ANALYTICAL CHEMISTRY 
MATERIALS TESTING 

NllCROBlOLOGY 

To receive your FREE 
preliminary program and 
registration forms, mail coupon 
to Zymark Corporation, Zymark 
Center, Hopkinton, MA 01 748 

Please send ISLR '87 information to: 

Name 

Company - 
Address 

State, Zip 

Telephone 

SCI 
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New HPLC 
Catalog 
Isco's 48-page HPLC 

catalog 23 describes the 
only pump that's pro- 
grammable to change 
flow rate based on time 
and volume delivered. It 
also includes the only 
variable wavelength de- 
tector with 8000 hour 
lamp life and flow cells for 
any job from microbore to 
industrial prep LC. Use 
these unique instruments 
in our dual-or single- 
pump gradient systems, 
with or without micro- 
computer- based data 
management-all at 
prices about 40% less than 
the two most-promoted 
brands. 

Call toll-free (800)228- 

, 

4250 for your HPLC 
catalog now. Or write 
Isco, Inc., P.O. Box 5347, 
Lincoln, NE 68505. 

ISCO 




