


mints out the 
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impurities. 
In real time. 

Smart Diode Array Detection 
shows you which peaks are impure. 
And how many components exist in 
each. Automatically, and in real-time. 

Unique Purity Lines below each 
peak make it obvious. So you don't 
have to guess like you did with vague, 
unclear 3-D plots and isograms from 
older generation detectors. Or  wait 
for time-consuming post-run analyses. 

The next generation of diode 
array detection is here today It's the 
System Gold" 168 Diode Array 
Detector. It's Smart. And it's only 
from Beckman. 

For a free electronic brochure, 
circle the reader service number 
below Or contact Beckman. Offices 
in malor cities worldwide. 

Beckman Instruments, Inc., 
Bioanalytical Systems Group, 4550 
Norris Canvon Road. P 0. Box 5101. 
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Engineered for biomedid 
resawdl 

With six compact table sizes 
from 30" x 36", the Workstation 
easilv fits in the most crowded labs. 

Yon can't study what you 
can't see 

Most people know &at using 
sensitive optics without adequate 
isolation from floor vibrations 
can cause eye strain and head- An ergonomic design features 

a lower table top height 
and optional padded m 
rests and accessory shelves 

for comfortable long-term 

aches. But it's just as importwt 
to recognize that poor isolation 
can also be a significant factor in 
the success or failure of your 
experiments. Especially in exact- 
ing applications like efectrophysi- 
ology, microinjection, and cell 
manipulation. 

' operation. choose from five 
different stahlesssteel and 

Pfastic lamfnate work surfaces, 
including our spibroof sealed 
table top, ~ n d ,  if needed, add 
our Faraday cage option. 

performance Doesn't your research 
deserve the very best vibration 

The Newport VW Series + isolation? Call Newport B i e  
Vibration Isolated Workstation, hstwments for more informa- 
the product of 20 years of design $ tion at (714) 965-4631. 
refinement in demanding laser and 
optics applications, gives you the World Hea@uarters: 

highest level of performance for 18235 Mt. Baldy Circle 

enhanced resolution and stability in Fountain Valley, California 927W 

critical biomedical experiments. European Offices: 

Workstation reduces operator fatigue and 
Germany: Ph. 06151-26116 

histration by enhancing the resolution of 
UJC: Ph. 05827-69995 

sensitive biomedical measurements Switzerland: Ph. 01-740-2283 
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COVER Electron micrograph ot 1 e, a novel nucleopr 
structure that contains three distant U I Y ~  scqurncrs orought together by me 
interaction of two different proteins. The Hin protein (a site-specific recombinase) 
binds to two recombination sites that are subsequently localized to the Fis-bound 
recombinational enhancer bv Hin-Fis protein-protein interactions. This complex 
assembly represents a key intermediate in the recombinatiion reaction. See page ' ' ' 
[Karen A. Heichman and Reid C. Johnson] 
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4 s one expert has put it, the opin- 
L+, ions of experts are on average no 

E good, because what any expert 
concludes in a review of a body of work 
is generally based on that person's train- 
ing. But through the statistical tech- 
nique called meta-analysis it may be 
possible to bring more rigor to the 
summing-up efforts of data analysts in 
fields as unlike one another as medicine, 
marketing, meteorology, and educa- 
tion. Meta-analysis applies formal statis- 
tical methods to collections of separate 
but similar experiments. It is a contro- 
versial technique, subject to various 
misapplications and misinterpretations. 
The technique, its strengths, potential 
applications, and anticipated pi&&& are 
described on page 476 by Mann. 

Evolution in vitm 
ARIATION, selection, and repli- 
cation, three events that occur 
in evolution, can be made to 

occur in the laboratory with a new 
procedure called SELEX. SELEX leads 
to enrichment of those nudeic acid lig- 
ands that bind with highest afhity to a 
target protein. Besides providmg fur- 
ther insights into how proteins and 
nucleic acids interact (which is all-im- 
portant for understanding gene expres- 
sion), SELEX may help elucidate steps 
that have occurred in the evolution of 
these interacting species and may make 
it possible to "evolve" useful high-af- 
finity molecules for clinical and pharma- 
cological purposes. SELEX is discussed 
by its developers, Tuerk and Gold (page 
505), and by Abelson in a Perspective 
(page 488). 

Low-lying locomotion 
LACK racer snakes can slither 
along the ground in several dif- 
ferent ways. When they undulate 

laterally, all parts of the body move at 
once and a sinusoidal trajectory is traced 
along the ground. When they move by 
concertina locomotion, which is an 
effective strategy for moving through 

tunnels and other tight places, different 
parts of the body are in motion while 
others are at rest. How costly, in terms 
of energy expended, are these types of 
locomotion and how do they compare 
with the costs of locomotion by limbed 
animals? Snakes fitted with masks were 
put on motorized treadmills; oxygen 
consumption was measured and speed, 
endurance, and type of movement re- 
corded (page 524). The net costs of 
transport (how much energy is required 
to move the animal a given distance) 
were compared with costs predicted for 
limbed animals-birds, lizards, and 
mammals-of similar size. Concertina 
movement was more costly than lateral 
undulation, which was as costly as the 
locomotion of the various limbed ani- 
mals. This surprising result refutes bio- 
mechanical predictions that limbless 
motion would be economical. Walton et 
at. point out that because limbless loco- 
motion is so costly for getting out of 
tight spots (the concertina mode), re- 
tention of even the smallest of limbs 
may have been favored in evolution. 

#-' 

Antibodies In cystic 
fibrosis 

HRONIC lung infections plague 
patients with cystic fibrosis, and 
death is often attributed to in- 

fection with the causative bacterium 
Pseudomonas aerugimsa. However, pa- 
tients who are able to make "opsoniz- 
ing" antibodies to the mucoid ex0 
polysaccharide (MEP) coating of these 
bacteria appear to fare better than dc 
those who make nonopsonizing anti- 
bodies; the opsonizing antibodies h e l ~  
leukocytes ingest and then kill the bac. 
teria. Although there is no animal 
model available for cystic fibrosis, it is 
possible to induce chronic lung infec. 
dons in mice and rats with Psardomonac 
m g i i n o a  (page 537). Pier et at. have 
found that these experimental animals 
can be protected from lung disease with 
a MEP vaccine that induces opsonizing 
antibodies. This raises the possibiliq 
that a similar vaccine could be used in 
humans to induce protective immunity 

2 *- 
""- - Embryoid inducer 

AIDS enzyme inhibitor &-' 

A factor secreted by mouse cells 

H IV-1 protease is an enzyme can change the way in which 
that is essential for proper as- embryonic frog tissue developc 
sembly and maturation of in- (page 561). During embryonic devel. 

fectious AIDS viruses; it has therefore opment, animal pole cells from frog 
been considered a prime target for novel embryos form brains and eyes in re. 
antiviral agents. Erickson et al. describe sponse to inductive signals. When these 
the rationale behind the design of a new cells are removed from embryos in the 
protease inhibitor-A-74704-and the midblastula stage and put in culture. 
crystal structure of a complex that in- they differentiate into epidermis anc 
cludes this molecule in the active site of nothing else. But, when they are ex. 
the enzyme (page 527). The inhibitor posed to the mouse fictor PIF, pig 
was designed so as not to be proteina- mented eyes and brains form, twitching 
ceous; in other instances it has been occurs (a sign of the development oj 
found that peptides are poorly absorbed muscle tissue), and a body axis taka 
when administered by the oral route shape. Sokol et at. partially purified PIE 
and are subject to rapid degradation and and show that in its presence explantec 
metabolism in host organisms. A- material begins to look like a miniature 
74704 is a symmetric molecule that fits embryo. The ability of PIF to induct 
into the twofold symmetric active site frog "embryoids" raises some interest. 
of the protease. It was 10,000-fold ing questions: do frog cells make ar 
more selective for the HIV- 1 protease equivalent factor, what is the role of PIE 
than for other tested proteases, some of in mice, what is the relation of this factoi 
which, like renin and pepsin, are essen- to other inducing factors in developing 
tial normal components of the host organisms, and does PIF intCract directlj 
organism whose activities should not be with tissues or act by inducing othei 
inhibited. hctors? RUTH LEVY GUPBB 
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Second messenger 
research 
v 
Unique RIA technology 
v 
Scintillation proximity 
assay 
v 
Amersham's cAMP ['"I] 
scintillation proximity 
assay (SPA) system 
Order code: RPA 538 

Homogenous assay requiring no separation 
Effective and simple acetylation procedure 
Simple to use; convenient protocol 
High performance; choice of assay ranges 

cAMP ['2511 SPA system working ranges and sensitivity. 

Acetylation Non-acetylation 
protocol protocol 

Working ranges 2-1 26fmolltube 0.2-1 2.8pmolltube 
(0.7-42pgltu be) (66-421 4pgltube) 

Sensitivity 2fmolltu be 78fmolltu be 
(0.7pgltube) (26pgltu be) 

Full details on the theoretical and practical aspects of scintillation proximity 
assays are given in our technical booklet 'Scintillation Proximity Assays - 
principles and practice', available on request. 

Amersham International plc Amersham 
Amersham UK Bringing science to life 

UK Sales Aylesbury (0296) 395222 Amenham Australla Pty Ltd Sydney (02) 888-2288 Amenham Balglum SAINV Brussels (02) 770 0075 
Amenham Buchlar GmbH 6 Co KG Braunschweig West Germany (0 53 07) 2 06-0 Amanham Canada Ltd Oakville ONT (416) 847-1 166 
Amenham Corpontlon Arlington Heights IL USA (800) 323-9750 Amanham Denmark ApS Birkermd 45-82 02 22 Amarrham Fnnce SA Les Ulis (1) 69 86 53 00 
Amlty Milan, Italy 2-5097720 Amanham Japan Tokyo (03) 816 6161 Amanham Nedarland BV s-Hertogenbosch 073-41 82 25 
Amanham - Norway branch Gjettum 02-54 63 18 Amanham Sweden AB Solna 08-734 08 00 
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~ e o ~ l e  see thinas exacllv the same. 
H w I 

You might see two profiles. Some- 
one else, a crystal goblet. 

Which illustrates the fact that sub- 
jective judgments are hardly the stuff 
of consistent analysis. Unfortunately 
for many smaller labs, objective pH 
determination has just been too costly. 

Enter the DL12 -a low-cost auto- 
titrotor that brings you METTLER 
accuracy at an unheard-of price. And 
exit the subjective determination of 
pH end points. 

With a crystalclear display, 
the DL12 brings any lab or quality 
control deparhnent expanded pH 
measurement capabilities. Offers 
static measurements to * ,002 units. 
And records results in user-selected 
increments. 

But accurac is only half the pic- 
ture. The METT ! ER DL12 is also faster 
and more cost etfective than manual 
burettes. So it's perfect for anyone 
involved in repetitive tilmtions for 
both in-process and end-p~oduct 
quality control. 

Mettler l m m e n t  Corpomtion 
Bax 71 
Hightstown, NJ 08520 
1-800-METTLER 
(NJ 1-609-448-3000) 

*Instrument shown with 
optional accessories. 

MET' 
We understand. 



You don't have to fumble with a 
handN of 'lollipop' filters any- 
more. The unique filter turret on 
the DiaStarB microscope puts 
48 filter combinations right at 
your fingertips. 

With our turret, you 
can simply dial in the best 
combinations to suit your 
shot. Enhance the stain 
and correct for the 1 
film type you choose. 
Adjust light intensity 1 
to optimize your shot. 
You can even change 
and add filters speZfic I 

to your work 
Our filter turret is not the only 

way the DiaSta* microscope is 
designed to enhance light for the 
.brightest illuminatian possible. 

There are alignment controls 
C for the filament built right into the 

illuminator. Condenser and filter 

I adjustments right on the front of 
the microscope. And you have 
the option to pick a powerful L IQOW lamp ln tungsten halo- 

I gen, mercury, or xenon. 
The D&Wt@ clinical 

microscope. now 

I with a & family 
name-Cambridge 
instruments. 

m g h t e n ~ i f  
a Reichert-Jug Product . - " today. 

c s & i d @ t o d E g r m t h e m t e  ' 
MocksbelwforthenewCglllbridge 1 

1 are free and easy to use. 
n E d u m  UIrrdusrrial 

I 
1 a,,. - UHistdogy I 
I d I 

n MA 51 

Cambr~dge 
Instruments 
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b ith I mg readability, 
this is how your balance 
perceives a liquid sample 

earhqrrakes. A && fn,m a closing h i s :  a hUETicmc. 
Scientists commonly all these nomd l a b o r n  

&turlxmes *8tnbht conditions? &at tbme ~ o f p m z ~ 1 1  ma- 
ditions present an uncommon challenge fbr a  on 
balance, and the display can flicker madly as it tries to 
stabilize on the correct weight. 

Sartorius balances with MC 1 technology are the only 
balances with a microcomputer-a hGtioning intelligence 
beyond m i m m r s .  A microcomputer program& 
to filter out noise* vibrations, and other cktwbmces. The 
result? The display s t a b h  in hagthe time of the 
competition. 

With MC 1  techno^, your balance will keep its bal- 
ance, and your results will be true to your wc~ld. 

For more information on this breakthrough in balance 
techno log^ call, write, or e l e  the number belaw, Sartorius 
Instruments, 1430 Mukegan Rd., McGaw Park, IL 60085. 
phone: 800-544.3409 FAX: 7080689.2038. 
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100,000 engineers and scien- 
tists already let MathCAD do 
their calculatkms hr them. 

Now that college is fir behind 
you, perhaps it's time you graduated 
hxn spreadsheets, calculators and 
P-. 
Because m today's woclung world 

ofen%ineering and science, them's 
no time for an- less than 
MathCAD. The &are that lets 
you perfom engineering and 
scienac calculations in a way 
that's h t e q  more natural, and less 
error-prone than any calculator, 
spreadsheet, or program you could 

I f x m q m & q a l K i U ~ ~ .  even on p0st&pti compatible ' 1 m l o d e ~ ~ ~ ~ ~ ~  
winters. mdm=k=P-=b I 

All of which has made MathCAD 
far and away the best-ding math 
sofiwarc in the world. In fact, it's 
used by over 100,000 enginm and 
scientists-just like you. 

There's MathCAD for the PC. 
Ma- for the Mac, written to 



I 

Microprocessor control makes the operation totally automatic. It activates 
the refrigeration and vacuum systems, tells you when to add product, monitors per- 
formance and diagnostics and, with one touch, defrosts and shuts down the system. 

FlS  People Make Your Jab Easiefi 
FTS supports a world-wide network of trained, 

experienced representatives to help you design the 
best freeze-dryer for your application. 

To learn more about how FTS freeze-drying 
systems can help further your research, call or write 
for our new full-color catalog. Call TOLL-FREE 
800-251-1531. In New York State, dial 914-687-0071. 



1NTRODUClNG THE MOST IMPORTANT INVENTION 
IN PFGE SINCE THE INVENTION OF PFGE. 

Pulsed-f ~eld gel electrophores~s (PFGE1) is t h e  most  powerful method ever  developed fo r  genome 

and lab-scale DNA mapplng. 

And t h e  CHEF Mapperm IS t h e  u l t~mate  PFGE tool. 

With ~ t s  lncred~bly flex~ble PACE2 arch~tecture  you can slmulate any PFGE technlque. 

Or create  any technlque you w a n t  using multl-angles (0-360'1, multl-state vectors, a symmet r~c  

voltage programming, r a p ~ d  swltchlng (50 msec), secondary pulses, and o the r  unique CHEF 

Mapper capab~li t~es.  

You don't need t o  be  a PFGE exper t  t o  g e t  f a s t ,  high-resolut~on separa t~ons .  A bullt-ln 

algorlthm based on 5 man-years of PFGE expertise automatically selects t h e  

o p t ~ m u m  conditions for  t h e  expected slze range of t h e  f ragments  in your 

sample, and gives you results a t  t h e  push of a button. An extended interac- 

tlve algorlthm IS also ava~lable t o  help you quickly program key variables to 
sult speclf IC separation needs. 

The p o s s ~ b ~ l ~ t ~ e s  a r e  unlimited. Call o r  f ax  today f o r  a f r ee  copy of 
- 

t h e  CHEF Mapper brochure. And d~scover  them fo r  yourself. 

1 D C Schwartz and C R Cantor Cell. 37.67 (1984) 
2 Programmed Autonomously Controlled Electrodes See S M Clark. E Lax. and L Hood Scfence. 241.1203 11988) 

CALL TODAY OR FAX 1-LQ00950431Q FOR A FREE =PY QF TNE CHEF MAPF'Ef? BROCHURE. 

Chemical 3300 Regatta Boulevard Also in Rockville Centre, NY; Hornsby. Australia; Viennz 
Richmond, CA 94804 Austria; Brussels, Belgium; Mississauga, Canada 

DM.r0n (4 15) 232-7000 Heme1 Hempstead, England; Paris, France; Munict 
1 -800-4BlORAD Germany; Hong Kong; Milan, Italy; Tokyo, Japan 

Utrecht, The Netherlands; and Glattbwgg, Switzerland. 
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ECET Ferntotip" 

Our tip for microinjection 

The ECET Femtotip has the 
top form for microinjection. 
The design and outlet 
diameter (0.5 f 0.2 p) of this 
standard capillary are 
optimized for accurate micro- 
injection in tissue culture 
cells. You can start micro- 
injection at any time. The 
hazard of blockages is 
reduced to a minimum with 
Eppendoff s precisely 
designed Femtotips. 

The tipmtop standard capillary 

Eppendorf - 
Netheler - Hinz GmbH 
P. 0. Box 65 06 70 
0-2000 Hamburg 65 
Telephone (0 40) 5 38 01 - 0 
Teletex no. 40 30 61 = EGHAM 
Telefax (0 40) 5 38 01 556 

Your distributors: 

Fed. Rep. of Germany: 
Eppendorf - 
Netheler - Hinz GmbH 
f? 0. Box 65 06 70 
D-2000 Hamburg 65 
Telephone (0 40) 5 38 01 - 0 
Teletex no. 40 30 61 = EGHAM 
Telefax (0 40) 5 38 01 556 

France: 
Roucaire S. A. 
B. F? 65 
F-78143 V6lizy Villacoublay 
Cedex 
Telephone (1 ) 39 46 96 33 
Telex no. 69 73 82 
Telefax (1 ) 30 70 87 20 

USA: 
Eppendorf Incorporated 
45635 Northport Loop East 
Fremont, CA 94538 
Telephone (800) 421 -9988 

(415) 659-0181 
Facsimile (415) 659-0154 
Telex 332917 Eppendorf UD 

For all other countries: 
call your local Zeiss dealer 

Simolified ioeration / the ca~illarv  ti^ as short as 
possible, you minimize With the aid Of the EppendOrf adsorption, aggregation and Microloader, all capillaries concentration effects. There- - be ''led with filament. fore, you can even handle The Microloader is a very smallest volumes with out- finely pulled pipette tip that standing precision. fits Eppendorf Pipettes 4700 

and 4710. It places the liquid I 
to be injected near to the 1 
capillary tip. By keeping the 
path of the injection liquid to 

Quality you can rely on 
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R Elwell, 
A. Montgorr 
F. MacKelu 

Techniques 
Diagnostic 
Volume 1 
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lery, Jr, and 
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Pathology of the 
Fischer Rat 
Reference and 
edited by 
Gary A. Boorman, S~VI L,. ~WIK,,  

Michael 
Charles 
William 

Studies in rodents of the toxic;"? gn.' 

carcinogenicity of drugs, agricu 
agents (pesticides, herbicides, el 
environmental pollutants, indus 
agents (solvents, intermediates, -.-.,, 
and other chemicals are the comerstone 
of human safety evaluations in the de- 
velopment, use, and/or regulation of 
these agents. Those who perform the 
pathological evaluations from these 
studies need standard diagnostic cri- 
teria and pathology terminology. 
Pathology of the Fischer Rat is a com- 
prehensive pathology reference text on 
the Fischer 344 (F344) rat. 
Key Features and Benefits: 

Atlas and reference text 
Describes the COI )logy 
of the F344 rat, a 
labolatory strain 
Organ-by-organ iuru ~J.LGIII-by- 
system approach 
Hundreds of half ections 
derived from the the 
National Toxicol,, . .,.,n 
Over 1,000 refen 

October 1990, c. 564 pp., 
ISBN: &12-1156M-0 

nplete pathc 
common 

tone tissue s 
archives of 

LLJ '"I" 

ltural 
LC.), 
hial 
Ptr  b 

ediredby 
G. Bullock, A.G. Le 
and D. van Velzen 
1989,217 pp., $M.OO/I~DIY: u-lL-oalrllr 




