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The 0ptima""TLX ultracentrifuge = Protein separations in 55 minutes. 
shares many features with ow Land Subcellular fractions in 20 minutes. 
XL floor models. Viruses in 60 minutes. 
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drive. A cooling system with no CFCs. DNA in 2.5 hours. 
And convenient step progmmming. RNAinl hour. 

But this smallest Optima redefines 
overachievement by packing its 120,000 
rpm/625,000 gin a tabletop size. It can 
be used virtually anywhere, including e- 
under a fume hood, and achieve 
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separation* efficiencies only poarsible 
with micro-ultracentrifugation: I 
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lNTRODUCING THE~NA'I'HERMAL  CYCLER^^ b I I 

More efficient amplification in less time and with less reagents. 

The new DNA Thermal Cycler 480 System, with our GeneAmpaReagents 

and optimized two-temperature PCR protocol, gives you enhanced 

every day, on every sample. AU backed by the Perkin-Elmer 

Cetus PCR Performance Guarantee. A commitment that 

brings you the expertise and resources of the industry leader. 

The DNA Thermal Cycler 480. Continuing the DNA Thermal 

Cycler's standards of quality and excellence. For technical information and to 

order either system in the U.S., contact your local Perkin-Elmer sales repre- 

sentative or call 1-800-762-4001. For literature in the U.S., call 1-800-762-4000. 

Outside the U.S., contact your local Perkin-Elmer sales representative. 

Europe Vaterrtenen. Gemany Tel: 49-8106-381-112 Fax: 49-8106-6697 
Canada Montreal. Canada Tel: 514-~7575 Fax: 574-737-9726 
Far East Meltxurne, A!Sr&i Tel: 61-3560.4566 Fax: 61-3-560-3Z3l 
Latm America M a x !  Cii. Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223 
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Fingers touch DNA 

z INC fingers are structural motifs 
found in many DNA-binding 
proteins in the portion of the 

protein that makes direct contact with 
the DNA. Therefore, an understanding 
of the physical interactions of zinc fin- 
gers with DNA can provide important 
clues to how these DNA-binding pro- 
teins recognize DNA and how the 
bound proteins regulate gene expres- 
sion (page 809). Pavletich and Pabo 
provide x-ray diffraction data on a com- 
plex of DNA with the DNA-bindng 
domain of the mouse protein Zif268 
(cover). This domain contains three 
zinc fingers linked to form a C that fits 
into the major groove of the DNA. 
Each finger makes its primary contact 
with a base pair triplet. As is true for 
other structural motifs of prokaryotic 
and eukaryotic DNA-binding proteins, 
the a helices of Zif268 are critical for 
site-specific recognition of DNA. In 
theory, it should be possible to identify 
and produce zinc fingers that recognize 
each of the 64 possible base pair triplets; 
then, the various fingers could be assem- 
bled into novel DNA-regulating pro- 
teins. 

Transition zone rocks 

T HE upper and lower mantles of 
the earth are separated and dis- 
tinguished by a seismic transition 

zone at a depth of 400 to 670 hlome- 
ters. Rocks that formed in this deep 
region of the earth and were transport- 
ed to the crust by an eruptive hmberlite 
are now helping in the characterization 
of this otherwise inaccessible zone 
(page 827). Sautter et al. describe the 
rocks (xenoliths) that have been recov- 
ered at the Jagersfontein kimberlite at 
the southeastern edge of the Kaapvaal 
craton of South Africa. The chemical 
compositions and crystal organizations 
of the rocks and their inclusions indicate 
what types of mineralogic changes can 
occur in the transition zone and clarify 
relations of two of the mantle's main 
mineral constituents-pyroxene and 
garnet. The findings constrain hypoth- 
eses about the structure of the mantle, 

the physical conditions that pertain and 
the dynamic processes that occur at the 
transition zone, and the conditions of 
the crust at the time that the rocks later 
reequilibrated. Kerr describes the im- 
pact of these studes on continuing con- 
troversies regarding the structure and 
properties of the mantle (page 783). 

Assessing 
biodegradation 

I T has been difficult to assess the 
extent to which organics that are 
contaminating ground water are 

eliminated by microorganisms both be- 
cause such sites are fairly inaccessible 
and because many abiotic processes, 
such as dilution and volatilization, can 
affect the level of a contaminant. Mad- 
sen et al. have tackled the problem of 
uncertain measurements by applying a 
set of tests of microbe abundance and 
activity to sediments in and near a con- 
taminated aquifer (page 830). Their 
studies were carried out at a site where 
a truckload of coal tar was buried 30 
years ago; coal tar components-naph- 
thalene and phenanthrene-have spread 
through the sediments. Samples from 
boreholes near the burial site, at a dis- 
tance from it but still within the con- 
taminated area, and in a nearby pris- 
tine site were compared. Close to the 
burial site, bacteria were not only more 
prevalent than elsewhere but were 
adapted for rapid metabolism of the 
contaminants. Both bacteria that can 
mineralize the organics (break them 
down to inorganic compounds) and 
protozoa that prey on the quickly mul- 
tiplying bacteria were found to flour- 
ish in association with contaminated 
sediments. These results strengthen 
the proposal that "bioremediation" 
may be brought about by the actions 
of microbes. 

Sex determination in 
fruit flies 

I N fruit fhes, sex is not determined 
by X and Y chromosomes. It is 
determined by the ratio of X chro- 

mosomes to other non-sex-related (au- 

tosomal) chromosomes in the fly and 
bythe actions of a number of regulatory 
genes. Two such genes that produce 
~rote in  ~roducts that are known to bias 
sex determination toward the produc- 
tion of females are called transformer 
(tra) and tra-2. Exactly how the expres- 
sion of these genes influences sex differ- 
entiation is now known (page 833). In 
studies by Hoshijima et al., the products 
of tra and tra-2 were shown to induce 
the maximum production of female- 
style messenger RNA molecules by the 
doublesex (dsx) gene. The dsx messenger 
RNA molecules are assembled in the 
female manner when the female-s~ecific 

L 

exon is spliced to a common exon; the 
gene products made from tra and tra-2 
activated the female-s~ecific acceDtor 

I I 

site on dsx, favoring its usage in assem- 
bly of the messenger RNA molecules. 
The resulting gene product promotes 
femaleness by repressing male-specific 
differentiation. 

Hepatitis virus and 
transcription factors 

T HE hepatitis virus infects and 
takes over a host liver cell, dis- 
rupting the cell's normal func- 

tioning and using some of the host-cell 
machinery to bring about its own rep- 
lication. Some of the targets of the viral 
takeover are host transcription factors, 
proteins that regulate gene expression. 
Maguire et al. have found that the X 
protein (pX) of the hepatitis virus, 
which is produced in infected liver cells, 
has an effect on at least two cellular 
transcription factors, CREB and ATF-2 
(page 842): interaction with pX alters 
the DNA-binding specificities of CREB 
and ATF-2. In complexes with CREB 
or ATF-2, pX causes binding to enhanc- 
er elements that have nucleotide se- 
quences that differ from those these 
proteins usually recognize; the enhancer 
is one of a small number of elements 
that controls the expression of the four 
genes of the virus. The commandeering 
of host transcription factors by the pX 
protein may lead to altered gene expres- 
sion of both viral genes and genes of the 
host cell. 

RUTH LEVY GUYER 
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HOW TO ACHIEVE 
ENHANCED CHARACTERIZATION OF BIOMOLECULES. 

The Electrospray System from Finnigan MAT simplifies 

tedious sequencing processes, and lets you produce 

accurate and intelligent data in a fraction of the time. 

Picomole and femtomole sensitivity in molecular 

weight determination, coupled with structural elucida- 

tion achieved in hours-not days or weeks-makes the 

Electrospray System a powerful tool. 

The Electrospray System combines el- ioniza- 

tion (ESI) with our high-performance TSQm 700 mass 

spectrometer to provide molecular weight determination 

of biomolecules, such as peptides and proteins with 

mass accuracy of 0.01%. 

And the innovative Finnigan MAT data processing 

software extracts meaningful information and presents it 

in a format tailored for the biochemist, letting you spend 

more time on science and less time crunchmg numbers. 

To seek higher intelligence in high mass analysis, call a 

Finnigan MAT office listed below or FAX (408) 433-4823. 

A subsi- of Thermo lnstnunent Systems, Inc 

California (408) 433-4800 Georgia (404) 424-7880 Ohio (513) 891-1255 Illinois (708) 310-0140 New Jersey (2M) 740-9177. Maryland (301) 698-9760 
Germany 421-54931 UK 442-233555 France 1-6941-9800 Italy 6-601-1742 Netherlands 838-527266 Sweden 08-680-0101 



Makes Quantification Fast & Simple! 
lnvltrogen Introduces a Fast, Simple, 
Non Radioactive Method For Quan- 
tification of Nucleic Acids with The DNA 
DIPSTICK. 
HQuantites Nudeic Acids at Con- 
centrations as Low as one Nanogram 
per Microliter 

HPrwides a Permanent Record of curacy are very important in today's 
Results rapidly changing world, lnvitrogen is 
I Is More Consistent Than Conven- committed to prwiding DNA Technol- 
tional Techniques ogy that is as advanced as it is simple. 
I Requires no Special Equipment for 
Fast lnex~ensive Results To order. ask for catalocr #K5632-01. - 
l l d e a l  fbr Quantification of single or 
double stranded DNA, RNA or oligonu- 1-61 9-59116200 r 4 A -  
WYV-PY 

NOW you can have fast, accurate 1-8001955-6288 
nudeic acid measure- 
ments w h i i  are critical 
for PCR Ampliition, 
Subcloning, DNA se- 
quencing, and cDNA or 
G e m i c  DNA Library 
Construction. 

QuanMcathDoesnVOeSanyEssiar Because time and ac- 3985 B Sonento Valley EM., San Diego. CA 9212l (Fax) 5978201 
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Gilson PipetmarPP-10, the 
NEW world standard for 0.5 to 

I With the new Micro-10" tip, P-10 has 
the smallest total air volume of any 

I 
Ad precision at 0.51;~:  

mean e m r  less than 
standard deviation 

The piston extends to 
shaft-not beyond it 

I of damage and cross-contam6ation 

The capillary end on the Micro-10 
eliminates erron due to "residual 

I .cling," allowing a sample droplet as 
small as 0.5pL to be released easily. 1 y  

Just $245 gives you true ultramicro ' 7  
performance, a ofie-year warranty and ;:$ 
toll-free telephone access to Rainin's ..;: Q 

Pipetman technical support group To * ?: l,w 

place your order, call 800-472-4646; in 
Massachusetts 517-935-3050. 
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T& Good Care of Your Genes 
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m+g it, trust your precious enzymes. Analyzed using PhastSystem'" and 
a PhastGel' Gradient 8-25. (1) Gene 3 2  
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for yo~r~elves how good they are, Molecular Weight Markers. 
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H Restriction enzymes Pure Performance'" products from Pharmacia 
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cDNA Synthesis Kits 
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I the Mwt bnps-t Invention 
in PFCE Since the Invention' of PFGE 

Pulsed field electrophomis (PFGE') is the most powerful method ever 
developed for genome and small DNA mapping. And the CHEF Mapperm 
system is the ultimate PFGE tool. Its incredible PACEz architecture lets you 
simulate any PFGE technique. Or create any technique you want using 
0-3M)" angles, multi-state vectors, asymmetric voltages, rapid switchmg, 
and other unique capabilities. 

You don't need to be a PFGE expert to get fast, hgh resolution 
separations. A built-in algorithm based on 5 man-years of PFGE expertise 
automatically selects optimum conditions for the fragments in your 
sample and gives you results at the push of a button. The interactive 
CHEF Mapper system also lets you program 11 key variables to suit 
your s e c  separations. 

The possibilities are unlimited. 

1 1. D. C. S c h m  and C. R. Cantor. CeU, 67 (1984). 
I 2. Rogrammad Aumwmoualy Controlled E h d e s .  See S. hi. Clark, E. Lai, B. W. Birren and 

L. Hood. Scienoe, Ul, 1203 (1988). 
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Fiewm f r m  reflects wrw rate for 
a m n x # 7 d o f m M V A - s  
ffgse-*eurrt~meafcnedby 
a e c r y M l ~ ~ B s s e y u f K u n k e l  
et crl. II@tJ  Proc. Nap. A13ad, W. 
CISA84,*K165-4869. 

Chcme new reWnbi"&f 
Ve&=r>NA Polymerase bec&se 
if is the only commercial& * 

m&aMe thermal stable DNA 
potynwase Mth a 3'4 '  proof- 
feadii  exonuclease function. 
You get fever m s  wh 
synthesizing DNA. This 
~ ~ n c e i f t h e  
sy3ksbdDNAistobe 

up to 13 kh in length. In bas? substit& studies, 
Originally purified from the 
extreme thermophile 
T h m c u s  ibraiis wh 
grows at temperatures up 
in thermal vents on the ocear exhibibtar superior f i d i  due 
floor, Vent DNA Pdymerasf to its 3'4'  ex0nuclea~- 
remains active for over two fu&asshownby aeaars 
hours at 100%. the toss of proofreading p 

activjtv in an engineered 9 
e x o n ~ m i n u s  
Ven4rrn (VentRnexo-). I 

!J New England B~olabs Inc 32 Tozer Road. Beverly, MA 01915 USA 800-NEB LABS (US and MA) Tel (508) 927-5054 Fax (508) 921-1350 
New England B~olabs Lid , Canada Tel (800) 387-1095 (416) 672-3370 Fax (416) 672-3414 
New England B~olabs GmbH. Germany Tel 49 (06196) 3031 Fax (06196) 83639 - A  

NEW ENGLAND EL& 
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have power lunches?~ 
%?; .t'r,*.$>" ** 1 g . ' .  .- - A S  

No power suits or power You can choose fivm a wide important of which is a truly 
ries. array of upgradeable graphics open environment to operate in. 

You're just hungry for all . ' It comq with a choice of 
the real power you can get. . . ;,. : @en, industry-standard buses: 

Now you can get more than ' 1  SCSI and VME, It supports key 
ever before. ,.'workstation standards for oper- 

Introducing @id's DEC- ating systems, graphics interfaces 
station" 5000 workstation-the and network communications. 

,J- . : ~~4 

I most powerful UIVEP-based And, of course, it's compatible 
RISC workstation we've ever .-. '5 ,,? 

' with all other systems from 
-i.f 

offered.. ; * ,  optiof15. From simple frame " W t a l  regardless of size or oper- I 0  

COME AND GET IT. IT'S HOT. buffers to high-speed accelera- a* system.Just the rhings 

Everything about the DEC- ton for visualization-just what  YOU'^ expecf from W t a l ,  the 

station 5000 Model 200 work- you need for 2 - ~ , 3 - ~ ,  i m w  leader in promoting standards 

station says speed, power and and high-compute tasks. And if for truly open computing- 

leadership performance. you want to run with even mo& -- 
For starters, it's driven 

' Adherence to standards, 
: it's very competitively ' plus speed and performance 

4 that's anydung but standard. 

n 5000 Model 200 work- .,DECstation 5000 Model 200 

For more information, call 

We suggest you do it at 

Besides providmg the .. 
power you want, the DlXmti&,s. 
5000 Model 200 workstation .- : 
provides you with a host of 

it 
other dungs you need. The most 

now 

r w ~ ~ ~ ~ ~ ~  
\ . :.*~.;$j,~$-~d ,- yA,z t 



Compete Purification Of All Mab 's... I 

And Without Method D 
The easiest and fastest way to purii, rn No bovine IgG contamination from 
desalt and concentrate monoclonal culture media 
antibodies is QUICKMAB. > 98% pure, concentrated antibody 

Purifies any class or sub-class of in about an hour 
antibodies: IgG, IgM, IgA, IgE , etc. the fastest most effective 

system for antibody purification to 
No centrifugation or filtration of cells wo& for you, call - 
Nondenaturing elution conditions stem9 ene 
No dialysis or concentration steps 1-(800)-535-2284 e MAE oMlPrr-~BIoIIpI.uDI* 

140 E. Santa Clara St. 
IgM / g ~  l g ~  M W ~ ~  M i a ,  CA B1m USA Fax: (818) 4468243 

- -~ -~ -- - 
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TAHITI! 
F 
011 
011 

Explore 'lahiti on board S/V Wind Son. 
September =-October 7. Enjoy Papeete 

Raiatea Bora Bora & Mooma! 
$2,195 (plus air fare). 

(800) 25H910 

Travels with AAAS by BETCHART 

-- 
Amazon & Brazil! 

I 
1 

Explore the Amazon & Brazil 
Led by a Brazilian wildlife biologist, see 

Manaus The Pantanal Caratinga & Rio. 
Look for anteaters, woolly spider monkeys, 

marmosets, anacondas, and more! 
September 11-28 ($3,690 plus air fare) 

(800) 252-4910 

Travels with AAAS by BETCHART 



the Ilfs aerkcles . . -, -. 2 . . .> 

' Many biotechnologj and ph&a'&kal pm&sm re- 
, quire #e of ~8TbOhydrates ~h ich  haw w y  

' 

mrjbtoxin bvek. Fermentations, tissue U u t e  wt4!i -., 
and wain aWmJ phmwutical procesees mq 
a m q  those that w i r e  such s u ~ m .  Our in-haae_ 
tet%mwy and pMdtlCfim know~hw have led ta $%& ' 
devekpmmt of ex&mmIy low endotoxin' levels ig &qp 

- . ]or teW?d wmgoundtr, put our pPQC1W fD 
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Sertoll Cells cultured on top of uncoated dastic are vew low and sauarnous about 2 ~ r n  In 
he 



Announcing.. . 

Human Genome I11 
The International Conference on the Human Genome 

October 2 1- 23, 199 1 
Town & Country Hotel 

San Diego, CA 

Co-chaired by 

Walter Bodmer, Ph.D. Charles R. Cantor, Ph.D. 
Director of Research Principal Scientist 

Imperial Cancer Research Fund DOE Human Genome Project 

Sponsored by 

SC~ENCE Magazine 
Published by the 

American Association for the Advancement of Science 

and 

The Human Genome Organisation (HUGO) 

Organized and Managed by 

Scherago Associates, Inc. 
A Professional Conference Organizer 

15 15 Broadway, Suite 10 10 
New York, NY 10036 

Phone (212) 730-1050; Fax (212) 382-1921 

Circle No. 124 on Readers' Service Card 



For the Inquisitive Traveler 
Tahiti with SN Wind Song, 

NEW in 1991 ! Sept. 27-0ct. 7. Paradise! 
~ncient ~nasazi gi the south- Papeete, Raiatea, Bora Bora, 
west, Aug. 31-Sept. 9. Explore and MOorea. 
Chaco Canyon, Santa Fe, Mesa A u s ~ ,  Oct. 7-18. ~oalas, 
Verde, Hopi &. Navajo lands. kangaroos, Great Barrier Reef, 

Thailand & Hong Kong, Sydney and Melbourne. New 
Nov. 8-24. Bangkok &. Chiang Zealand Extension to Oct. 25. 

Mai cultural treasures, Surin The wonders of Milford Sound 

elephant roundup, Khao Yai and Mt. Cook. 

Bc Phi Phi Island. Voyage to the Sea of Cortez, 
1 Dec. 21-28. For your Christmas 

holiday! 
Alaska, June 27-July 9. Glacier 
Bay, Nome, ~ t .  McKinley, EL more! And Coming in 1992: 
Galapagos Islands & Ecuador, Antarctica, Jan. 6-20, 1992 
July 8-19, with Peru Extension Explore the "Great White Con- 
to July 25. Darwin's enchanted tinent" aboard M N  Discoverer: 
isles &. Machu Picchu. See penguins, seals, seabirds, 
Amazon & Brazil: Wddlife, scientific research stations, and 
Sept. 11-26. From golden lion the vast spectacle of Antarctica! 

can Today for 'lZ.aveI in 1991/92! tamarins to the rainforest of Costa Rica, March 10-22, 1992 

(800) 252-4910 Amazonia, Manaus, Brasilia, Belize & Guatemala, 
the Pantanal, Emas, and Rio. April 1-11, 1992 

For Members & Friends of AAAS by @ BETCHART EXPEDITIONS N C  21601 Stevens Creek Blvd. Cupertino, CA 95014 (M 252-4910 

DNA by Operon. 

Right Right pdteO* Now. # .  

Now the world's leab supplia of 
synthetic DNA is also the price leader. 
Operon's custom DNA is now $3.60 
per base with a $20.00 set-up fee per 
sequence, and free domestic delivery. 
Same outstanding customer service. 
Same hgh product quality New low 
price. Call for your free researcher kit. 

1-800-688-2248 

3?5?QhI 
O P E R O N  T E C H N O L O G I E S ,  I N C .  

1000 Atlantic Ave.,Suite 108. Alomedo CA 94501 
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Amazon & Brazil! 

Explore the Amazon & Brazil 
Led by a Brazilian wildlife biologist, see 

Manaus The Pantanal Caratinga & Rio. 
Look for anteaters, woolly spider monkeys, 

marmosets, anacondas, and more! 
September 11-26 ($3,690 plus air fare) 

(800) 252-4910 

Travels with AAAS by BETCHART 




