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electroporation
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introduces
DuPont's Biolistic®
PDS-1000/He
particle delivery 1989 Bio-Rad
system to the guarantees high
world market for iciencies wi
plant and animal %W;}h %
applications. convenient Electro-
Competent® cells.
1993 Particle
delivery system
expands to accom-
modate live animal
work including gene
therapy and genetic

immunization. *

At Bio-Rad we don't have a gene transfer
instrument—we have a gene transfer program. One
that Bio-Rad has pioneered, researched, and provided
to the life science community. Plant and animal cells,
bacteria, other cells: Bio-Rad not only gives you the
tools to efficiently transform them, but also supports
you throughout your research with unparalleled sup-

Electroporation

1987 Bacterial

electroporation

efficiencies increased 1988 Bio-Rad
dramatically with pioneers 10

the introduction of transformants/yg:
the Pulse Controller E. coli protocol

and 0.2 cm cuvettes.

Earlier methods
of Gene Transfer

Support Data

1

optimized.

P

1986-2010 The

- users club binder
—— —yours free—
=X ) v continually keeps
o 1990 Prokaryotic you up to date on
’ mmm the_mz_gm
1991 Bio-Rad efficiencies boosted r pr
introduces the by new 0.1 cm for plant and
E. coli Pulser™ unit Cuvettes. mammalian cells,
—the first dedicated bacteria, yeast and
pulser for efficient, other fungi, etc.
economical library
construction.

port, free telephone consultation, and unlimited access
to published protocols and yet unpublished data. We
have been dedicated to gene transfer since 1986, and
we will continue to further your success with high
quality electroporation and particle delivery products.

Call 1-800-4BIORAD today to discuss your
particular gene transfer needs.

* Tang, D., DeVit, M. and Johnston, S.A., Nature, 356, 152-154 (1992). Biolistic is a registered trademark of the DuPont Company.
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THIS WEEK IN SCIENCE

edited by PHIL SZUROMI

Silicon illuminated
Silicon has an electronic struc-
ture that does not allow direct
transitions between the con-
duction and valence bands and
hence the bulk crystal cannot
emit light by photolumines-
cence. When electrochemical-
ly etched, silicon can emit light
but the mechanism is still a sub-
ject of debate. Iyer and Xie (p.
40) review the current research
on light-emitting silicon, in-
cluding several engineered so-
lutions to overcoming the radi-
ative prohibition.

Interstellar
diamonds?

In a spectral study of protostars
in dense interstellar molecular
clouds, Allomandola et al. (p.
64) identified a prominent in-
frared stretching band char-
acteristic of tertiary CH. The
magnitude of this peak relative
to other C-H stretching bands
implies that these dense clouds
contain abundant small carbon
molecules in the diamond struc-
ture. The tertiary carbon peak
was seen in all four dense clouds
examined but surprisingly was
not seen in diffuse interstellar
medium. These observations
have implications for the abun-
dance and form of carbon in
space, galactic evolution, and the
origin of interstellar diamonds
found in some meteorites.

Fibers, strong and
flexible
Thin carbon fibers have pos-
sible applications in sensors, in-
frared detectors, and electronic
devices. Fabricating such fibers
is difficult with conventional
methods. Wallenberger and
Nordine (p. 66) produced high-
quality carbon fibers through
laser-assisted chemical vapor

Transcription, DNA repair, and helicases
Transcription requires an accurate DNA template; the RNA
polymerase elongation complex, which makes the RNA copy, may
help to repair the DNA master. Schaeffer et al. (p. 58) show that
one of the subunits of the human transcription initiation factor
TFIIH is encoded by the gene ERCC-3, whose product has been
implicated in DNA repair. Selby and Sancar (p. 53), working with
an Escherichia coli transcription system reconstituted in vitro, show
that the mfd gene product, which is required for strand-specific
repair, acts as a transcription-repair coupling factor. In a Perspective,
Buratowski (p. 37) discusses models for how helicase proteins, which
unwind double-stranded DNA, link transcription and DNA repair.

deposition. A laser is focused
onto a substrate in the presence
of methane or ethylene as the
substrate is pulled away from
the focal point. The concen-
trated energy of the laser causes
afiber filament to grow out from
the substrate. The fibers pro-
duced in this way exhibit supe-
rior chemical purity and struc-
tural uniformity.

Peroxide chemistry in
clouds and fog
Peroxides drive a number of
oxidation reactions that take
place within the water droplets
of clouds and fog. It has been
assumed that the hydrogen per-
oxide (H,0,), or its precursor,
HO;, in these water droplets
came from the gas phase. Two
reports show that absorption of
ultraviolet radiation within the
droplets can form peroxides.
Faust et al. (p. 73) irradiated
samples of fog water collected
from several locations and show
that this route to peroxide for-
mation can be the dominant
source. They point out that per-
oxide is the limiting reagent in
the conversion of sulfur dioxide
to sulfuric acid over eastern
North America. Zuo and Hoig-
né (p. 71) suggest that cycling
of iron Il and iron Il is involved
in peroxide formation and may
also produce hydroxyl radicals.

Enfeebled fungus
Fungi of the genus Colletotrichum
infect a variety of agricultural
crops and, through a pathogenic
interaction, induce severe dis-
ease in the plant. Freeman and
Rodriguez (p. 75) have analyzed
the interaction between water-
melon seedlings and a fungal
mutant that has lost pathogeni-
city. The fungal mutant infects
and grows within the plant with-
out inducing disease symptoms
and yet retains its host specific-
ity. Thus pathogenicity and host-
fungal compatibility are deter-
mined by different genetic loci.

Epidermal expression
In epidermal development, cells
proliferate from a basal layer of
epithelial cells and, as they dif-
ferentiate, generate layers of
cells that have regulated ex-
pression of genes such as ker-
atins. Andersen et al. (p. 78)
describe a transcription regula-
tor of the POU domain family
that is specifically associated
with terminally differentiated
epidermal cells and hair folli-
cles. This factor has two forms;
Skn-1i has an unusual amino-
terminal domain that inhibits
DNA binding as well as trans-
activation of genes by Oct-1,
whereas Skn-1a, which has a
different amino-terminal do-
main, activates expression of the
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cytokeratin 10 gene. Both forms
are highly related to Oct-2, a
factor involved in terminal dif-
ferentiation of other cell types.

Gene history

Little isknown about how genes
with novel functions evolve.
Long and Langley (p. 91) find
that the jingwei (jgw) gene of
Drosophila is actually a chimera.
The jgw gene was created when
a processed messenger RNA
for alcohol dehydrogenase was
retrotransposed into another
gene whose upstream regulatory
regions, exons, and introns were
acquired to form jgw. Further
analyses indicate that jgw was
functional and subject to nat-
ural selection since its origin.

Proteoglycan switch
Heparin-binding fibroblast
growth factors (FGFs) help reg-
ulate the proliferation, migra-
tion, and differentiation of neu-
ral precursor cells, and their ac-
tivity requires the presence of
heparin analogs such as heparan
sulfate proteoglycans (HSPGs).
Nurcombe et al. (p. 103) show
that during the early stages of
brain development (embryonic
day 9) when neurons are largely
undifferentiated, basic FGF, or
FGF-2, begins to be expressed.
During this stage, a single type of
HSPG is expressed that is spe-
cific for FGF-2. As the popula-
tion of differentiated neurons
begins to emerge at embryonic
day 11, cells begin to produce
acidic FGF (FGF-1) and the
binding specificity of HSPG
switches from FGF-2 to FGF-1
through changes in the way the
core protein is glycosylated. This
tight coordination between
growth factor expression and
HSPG specificity may also oc-
cur in other cell types.
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sign (with Taguchi); and much more m Manuals with comprehen-
sive introductions to each procedure and examples m Hypertext-
based Stats Advisor expert system m Extensive data management fa-
cilities (spreadsheet with long formulas, block operations, ad-
vanced Clipboard support, DDE hot links, relational merge, data
verification, powerful programming language) m Batch command
language and macros also supported, “turn-key system” options m
All output displayed in Scrollsheets™ (dynamic, customizable, pres-
entation-quality tables with toolbars, pop-up windows, and instant
2D, 3D and multiple graphs) m Extremely large analysis designs
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA
designs) m Megafile Manager with up to 32,000 variables (8 Mb)
per record m Unlimited size of files; extended (“quadruple”) preci-
sion; unmatched speed m Exchanges data and graphs with other ap-
plications via DDE or an extensive selection of file import/export fa-
cilities m Hundreds of types of graphs, including categorized multi-
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate
(e.g., 4D) graphs m Facilities to custom design new graphs and add
them permanently to menu m On-screen graph customization with
advanced drawing tools, interactive stretching and resizing of com-
plex objects, interactive embedding of graphs and artwork, special
effects, icons, maps, multi-graphics management, page layout con-
trol for slides and printouts; unmatched speed of graph redraw m
Interactive rotation, perspective and cross-sections of all 3D and 4D
graphs m Extensive selection of tools for graphical exploration of
data: fitting, smoothing, overlaying, spectral planes, projections, lay-
ered compressions, marked subsets m Price $995.

Quick STATISTICA/w™ (for Windows) A comprehen-
sive selection of basic statistics and the full graphics capabilities of
STATISTICA/W m Price $495.

STATISTICA/pos™ (for DOS) A STATISTICA/w-compat-
ible data analysis system m Price $795.

Quick STATISTICA/pos™ (for DOS) A subset of STA-
TISTICA/pos statistics and graphics m Price $295.

Domestic sh/h $10 per product; 14-day money back guarantee.
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A StatSoft”

2325 E. 13th St. » Tulsa, OK 74104 « (918) 583-4149
Fax: (918) 583-4376

Overseas Offices: Statsoft of Euro (Hambur'g, FRG), ph: 040/
4200347, fax: 040/4911310; StatSoft UK (London, UK), ph: 0462/482822,
fax: 0462/482855; StatSoft Pacific (Melbourne, Australia), ph: (03) 663

6580, fax: (03) 663 6117 StatSoft Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-849-0918. Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: Hol-
land: MAB Julsing, 071-230410; France: Version US (1) 40590913; Sweden: AkademiData 018-240035; Hungary: Dagent Kft 186-5782; Belgium: TEXMA 10 61 16 28; South Africa: Osiris 12 663-4500;

STATISTICA/Mac™ (for Macintosh) A STATISTICA/W-compatible,
comprehensive data analysis and graphics system designed for the Macintosh =
Large selection of statistical methods fully integrated with presentation-quality
graphics (incl. EDA, multiplots, a wide selection of interactively rotatable 3D
graphs; MacDraw-style tools) ® Unlimited size of files ® Full support for System
7. incl. “Publish and Subscribe” m Price $595.

Quick STATISTICA/Mac™ (for Macintosh) A subset of STATIS-
TICA/Mac: a comprehensive selection of basic statistics and the full graphics ca-
pabilities of STATISTICA/Mac  Price $295.

Japan (Macintosh): Three's Company, Inc., 03-3770-7600; Japan (DOS and Windows): Design Technologies, Inc., 03-3667-1110.
StatSoft, STATISTICA/W, Quick STATISTICAW, STATISTICA/Mac, Quick STATISTICA/Mac, STATISTICA/DOS, Quick STATISTICA/DOS, and Scrolisheet are trademarks of StatSoft. Inc.




o Greater than 90% recovery of mRNA

e For convenience, Oligo (dT),5 is supplied covalently linked
to the magnetic beads

e Synthesize reusable cDNA probes directly on Dynabeads
(product can be stored for reuse)

e PCR* mRNA/cDNA bound to the solid phase
e |deal for subtractive hybridizations, Northerns and

UNLIMITED mRNA APPLICATIONS
cDNA libraries

Directly isolate pure mRNA from cells, tissues, jf
e Eliminate oligo-dT columns, centrifugations, precipitations

plants and total RNA with Dynabeads® Oligo (dT),s
and total RNA preparations Reference: Nucleic Acids Research 1990; 18(12):3669

e |solate mRNA from start to finish in 15 minutes
« Dynabeads Oligo (dT),s offers high purity and flexibility HE fece Somaeh e L)

Dynal, Inc.

0 DYNAL® 475 Northern Blvd.

Great Neck, NY 11021

Making complicated bioseparations simple, rapid and reliable Fax:(516) 829 5
* The PCR process is the subject of patents applications of Cetus Corporation.
Patent Pending Call: 1-800-638-9416
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