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and counting 
Every single recombinant biomolecule that the FDA has 

approved as a biopharmaceutical for injection has been 

purified using separation media from Pharmacia Biotech. 

But while the number of approved recombinant biophar- 

maceuticals keeps going up, the best way of consistently 

achieving drug purity from benchtop through production 

scale won't change-the source, Pharmacia Biotech. 

Consistency. It's the reason customers have turned to 

us to supply more than 16 million liters of wet and dry 

separation media over the years. For more than 30 years, 

we've also provided solutions for the blood plasma frac- 

tionation industry. 

These solutions are at work everywhere from Australia 

to Macedonia, to South Africa and Brazil. What's more, 

we've recently helped set up modern blood plasma frac- 

tionation plants in China and India. 

Over 16 million, 22 and 30-these are the kind of fig- 

ures we believe define Pharmacia Biotech best. That's 

because when you add them together, you can see 

Warmacia Biotech remains committed to supplying the 

life science industry with complete solutions. 

Just call us at 1-800-526-3593 in North America, or 

+46-18-16 50 00 from the rest of the world, to find out 

about our range of products. 

Pharmacia 
Biotech 
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Don't let small sample 
dialysis get out of hind. 

Take control with the new Pierce SIid&Lyzerm Dialysis Cssefles! 
Load a sample for dialysis easier and faster than ever with this 

revolutionary new system. The new Pierce Slide-A-Lyzer" 
Dialysis Cassette replaces the mess and 

hassles of conventional tubing with a 
more convenient, more effective 

approach. 

No more boiling, soaking, tying, or clampjng - all you 
need is a syringe to load and remove your sample from 
these ready-to-use, disposable asset&. The 

you total sample control, 
good surface-to-volume ratio 
and consistently reliable 
ample recovery. For even 

greater convenience, use the 
accmoryBuoystofloatyoursampleduringdialysis, 

and as a bench-top cassette stand during 
l~andrecOVeryery z 

Pierce Slide-A-Lyzer'" Cassm have a 0.5 - ' 3.0 ml suople capacity, 10,000 molecular 
weight cut-off, and are ideal for routine dialysis of 

protein, nucleic acid and carbohydrate samples. 

Product # Dertription U.S. Prite 

Cdl fwprrmsB mpy #Pierce's life Science BAnal'icd Research Products orMok?ublar Bag Catalog! 

To ordr in he U.S.A.: Pierce .3747 11. Meridian Rd. . P.O.Box 117 . Rotkford, 11 61105 Telephone: 800.874.3723 FAX: 800.842.5007 
Erropeon Olfice: Pierce Europe 6.Y P.O. Box 15l2 .3260 BA Oud Beiierlond . The Netherlondr Telephone: 33860.19177 kt 33860.19179 

Erropeon Dirhibrton: Denmark 44948822 Norway 22722100 United Kingdom 0244382525 "7 02509722" Austria 018891819 Fmnte 070038855 Hol and 0206113133 or Spain 017290333 Sweden 087460035 
Belgium 036465511 Germany 0224196850 076795795 Switzerland 0217287772 
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edited by PHIL SZUROMI 

Skimming the waters 
Scanning tunneling micro- 
scopes (STMs) are normally 
used to image conductors and 
semiconductors. However, in- 
sulating materials, such as most 
organic molecules, must be 
spread as very thin films (less 
than 1 nanometer thick) over 

conducting substrates or else 
coated with metallic overlayers, 
which degrade resolution, if they 
are to be imaged with the STM. 
Guckenberger et al. (p. 1538) 
show that insulating substrates, 
such as mica, can be imaged 
with the STM when a molecu- 
lar film of water (roughly a 
monolayer) is present on the 
surface. This approach was used 
to image uncoated plasmid 
DNA adsorbed on mica. 

Terminations two 
Constructing devices from ox- 
ides that have a perovskite struc- 
ture, such as the high-tempera- 
ture superconductors, requires 
controlling the atomic layer that 
is exposed to the surface. For 
example, SrTi03 has a perov- 
skite structure, and its (100) sur- 
face ideally could terminate as 
an SrO layer or a T i02  layer. 
Most surface preparations tend 
to produce a rough surface that 
mixes these terminations. 
Kawasaki et al. (p. 1540) show 
that atomically smooth SrTi03 
surfaces could be terminated in 
theTi02 plane by carefully etch- 
ing the surface with a buffered 
solution of NH4F-HF and that 
the SrO termination could be 
obtained by homoepitaxial 
growth. Such films can serve as 

Making the cut in Hedgehog proteins 
Proteins of the hedgehog gene family are involved in signal trans- 
duction pathways used in pattern formation during development. 
Originally found to be required for proper polarity within segments 
of the Drosophila embryo, hedgehog also functions in the patterning 
of the adult tissue precursors. In vertebrates, members of the 
hedgehog gene family are required to pattern the nervous system 
and the limb. Lee et al. (p. 1528; see the Perspective by Peifer, p. 
1492) have explored the biology and biochemistry of the Hedge- 
hog protein. They find that the Drosophila Hedgehog protein is 
internally cleaved to form two major protein species by 
autoproteolysis. They demonstrate that this cleavage is necessary 
for proper functioning of Hedgehog in vivo. The two predomi- 
nant protein species have distinct biochemical properties and 
localization within the embryo. Suchdistinct features may account 
for the involvement of Hedgehog long- and short-range signaling 
roles during development. 

substrates for the controlled 
growth of films of the supercon- 
ductor YBa2Cu307.B. 

Miscibility gap 
Olivine, with a composition of 
(Mg,Fe)2Si04, is a dominant 
mineral in Earth's upper mantle 
and many meteorites. It has typi- 
cally been thought to show con- 
tinuous solid solution of iron 
and magnesium. Pateav and 
Brearle~ (p. 1545), however, de- 
scribe iron-rich and magnesium- 
rich lamella in olivine in the 
Divnoe meteorite that imply 
that exsolution occurred during 
cooling. The implied tempera- 
ture of the crest of the solvus is 
at least 150°C and perhaps as 
high as 450°C. 

From the top down 
Evidence that some food chains 
function with top-down control 
currently exists for some aquatic 
organisms. In a top-down model 
(trophic cascade), changes in 
density at one trophic level are 
caused by opposite changes in 
the next higher trophic level, 
and such changes cascade down 

the food chain. McLaren and 
Peterson (P. 1555) find evidence 
that such an interaction exists 
among the wolves, moose, and 
balsam fir trees on Isle Royale, 
Michigan. The balsam fir trees 
displayed cycles of tree ring 
growth that reflected the den- 
sity of moose. The density of 
moose was determined by the 
effects of wolf predation. 

Loading zone 
Peptide antigens that are seen 
by T cells are bound inside the 
presenting cell to major histo- 
compatibility complex (MHC) 
molecules, which then migrate 
to the cell surface. The unusual 
MHC class I1 molecule, DM, is 
essential for peptide binding to 
"normal" class I1 proteins. San- 
dersonetal. (p. 1566) show that 
DM is rarely part of the MHC 
class I1 complex expressed at 
the cell surface but instead is 
localized to multilaminar com- 
partments called MIIC, where 
class I1 molecules associate 
within the cell. Karlsson et al. 
(P. 1569) show that a cell type 
that does not normally present 
antigen (HeLa cells) can load 
peptides onto MHC class I1 

molecules after transfecting 
class I1 molecules, invariant 
chain, and H-2M, the murine 
equivalent of DM. 

IRS cross talk 
Growth factor receptors and 
extracellular matrix receptors 
(integrins) can exhibit func- 
tional synergy, so it has been 
suspected that their signaling 
pathways would overlap. Vuori 
and Ruoslahti (p. 1576) show 
that in the case of insulin recep- 
tor signaling, this critical "cross 
talk" may occur through insulin 
receptor substrate-1 (IRS-I), a 
major target protein phospho- 
rylated by the insulin receptor. 
The IRS-1 protein was shown 
to bind to integrin in insu- 
lin-stimulated cells, and this 
binding was accompanied by 
stimulated DNA synthesis. 

Winning entry 
Fertilization of various animal 
eggs requires that the corre- 
sponding sperm first undergo 
an exocytotic reaction (acro- 
some reaction), which results in 
the release of lytic enzymes and 
exposure of specific receptors. 
In mammals, the acrosome re- 
action can be induced by the 
zona pellucida, a coating of the 
egg, or by progesterone en- 
trapped in the cumulus oophor- 
us, the layer of maternal cells 
surrounding the egg and zona 
~ellucida. By analyzing the sig- 
nal transduction cascade, Rol- 
dan et al. (p. 1578) show that 
when progesterone is presented 
before the zona pellucida, the 
progesterone seems to prime the 
sperm for a greater response to 
the zona pellucida signal that 
follows. This order of signals 
mimics the order in which the 
sperm encounters these signals 
in natural fertilization. 
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: ' ' ' , The ThioFusionm Expression System from Invitrogen is the first system designed 

. ' to eljminate the problem of protein insolubiity in E. coli. Difficult, timeconsuming 
solubilization and refolding of proteins that form inclusion bodies are now a thing of the 
past. Many recombimt proteins which were insoluble when expressed in other E. coli 

. l  
-' expression systems, have been shown to be soluble in the ThioFusionm Expression 

. .. - System (1). 
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A Proteins expressed in the ThioFusionm Ewresdon System are fused to E mli 

I 
thioredoxin, a protein with several unique characteristi&. Thioredoxin expresses 
at levels as high as 40% of the total cell protein, localizes at osmotically sensitive 
sites in the E. coli cell, and is stable at high temperature. These properties are 
retained by many thioredoxin fusion proteins, anowing high-level soluble e x p r e  
sion and two simple methods for p~cation-osmotic shock and heat treatment. 

soluble protein, you can express it when you want The plasmid vector, L ~TnrFus, carries the entire thioredoxin gene, an enterokinase d e a w e  
site for removal of the thioredoxin leader, and a versatile multiple cloning 
site. J3xpression is driven by the strong PL promoter which is tightly 
regulated by the cI repressor. When it's off it's really off. 

3 The ThioFusionm Expression System (cat. no. lCWM1)-the first 
and only system designed for the expression of soluble recombinant 

I 
proteins in E. coli. Learn more about the next step in 

' E. coli protein expression. Contact Invitrogen today! 
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This product ia Dold under patent llcsnae from G e n a h  Instilute, Inc. for research use Only. 
Licanaas for cmvrsra manufacture ar uss may be obtained directly hrm Oenetics Instihne. I~c..  
87 Cambridge Park We, CembrM@s. MA 02140. 
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genetic revolution, scientists around the globe have 
looked to the pages of SCIENCE for leading-edge 

research and scientific news. Now SCIENCE announces 
another publishing event: The SCIENCE 1995 Calendar. 
This full-color calendar features: 

m12 full-color mini-poster SCIENCE covers 
n Oversized 9"x 12" format 
L a r g e  date blocks with major holidays 
.An important moment in the history of science 

highlighted each month 
Whether you're planning scientific research or researching 
the perfect gift for your favorite scientist, you'll want to 
have your own copy of the 1995 SCIENCE Calendar! 

copies of the 1995 SCIENCE Calendar, for $12.50 (AAAS Member 
price $1 1.50). 1 have endosed a check for the amount of the calen- 
dar (plus shipping charges for non-US orders). I understand my 
order is refundable if I am not completely satisfied. 
Shipping Address (please print) 
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Please allow 4-6 weeks for delive Prices and shipping charges 
subject to change without notice. E~lendars returned must be in 
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Wash., DC residents please add sales tax. 
Payment Information 

US dollar check VISA Master Card 
Important: All payments must be made in US ddbrs. $25 minimum Mder for 
al credit card orders. Make check payable to AAAS Sdence Publications. Inc. 

Credt card number Expiration date 
Signature 
Send orders to: Attn: Conine Hams. AAAS Science Publications. Inc. 

1333 H St.. NW, Washington. D C  20005 
(202) 326-6527 FAX (202) 682-081 6 

Subtotal 
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Outside the US: 
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Statistical Visualization and Design of 
Experiments Software for the Applem Macintoshm 

See Mhat You've Been Missing 
Version 3 offers many new statistical features that 

increase power and flexibility, while maintaining its 
ease of use. 
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analysis; stepwise regression, cross-tabulations, 
nonparametric correlations, and inverse prediction. 
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