


OF PCR TECHNOLOGY 

I To ENVIRONMENTAL 

Fhbr anatysis with greater &* and specific- 

itp Easier interpretation with increased assurance 

and semi-quantitative results. 
Legionella L 1 @ - + 

N e w ~ A m p n ~ t s s u c J l a s  

the EnviroAmpm Legionella Kits, 

together with GeneAmpn PCR 

Instrument !$smns, provide sim- 

than 20 bgkmd4 ple yet powerful solutions to your 
s p s d e a ~ ~ ~ p n s v -  

scwl gmups. toughest analytical challenges. 

The first in a seriea of kits for PCR-based anatysis 

of water samples, the EnviroAmp Legionella 

Kits contain reagents and protocols op-d for 

detecting both Lq@neUa and L. pneumophikr. 

The colorimetric reverse dot bbt format with 

built-in posithe and negative controls provides 

immediate, unambiguous 

results. All backed by our 

PCRMormanceGuarantee. 

In the U.S., call PE XPRESS at 1-&00-762-4QO2 

to orde~  or call 1-800-762-4001 for tec- 

information. Outside the U.S., contact your local 

Brkin-Elmer sales representative. 



Extremelv Sensitive Immunoassavs 
for the Quantitation of Qtohei .  

Quantikine Kit 
The Tool To Measure Cytokines: 

TNFa 
TNF p 
G-CSF 
GM-CSF 

New: LIF 
IL- l ra 
Erythropoietin* 
Transferrin Receptor 

The R&D Systems' Quantikine series of immunoassays 
is a complete set of reagents designed to accurately 
measure the concentration of cytokines in fluids. The 
high sensitivity and wide standard curve range offered 
by each Quantikine Kit enables precise measurement 
of cytokines at both high and low concentrations in less 
than 4% hours. 
FOR RESEARCH USE ONLY. NOT FOR USE IN 
DIAGNOSTIC PROCEDURES. 
'CLINIGEN ERYTHROPOIETIN KIT-FORIN VnRO DIAGNOSTIC USE. 
In Europe contact: In Japan contact: 

Funakoahl Co., Ltd. 
9-7, Hongo 2-Chome 
Bunkyo-ku. Tokyo113 

Telephone: +44 (0865) 781045 Telephone: +81(03) 5684622 
Fax: + 44 (0235) 533420 Fax: + 81 (03) 56841633 

b;Y REPRODUCIBLE. 

R I D  Systems 
614 McKinley Place N.E. 
Minneapolis. MN 55413 
In Minnesota: (612) 379-2956 
Fax: (612) 379-6580 
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!%'i~orobacterium tumefacjens~ir~2  rotei in (fused to the m e d  to taraet this DNAdirectlvinto the ~lant nucleus I 

reporter protein, khich generates the during inf6ion. See page 1602. lnskht into how I in the nucleus of atobacco cell. Aarobacterium infects ~lants mav lead to better con- 
;VirE2, a single-stranded DNA binding protein that t&l over transformation and bioe;lgineering of plants. 
:associates with Agrobacterium T-strand DNA, is pro- [Photomicrograph: J. Zupan] 

I Crystal Structure at 3.5 A Resolution 1783 
of HIV- 1 Reverse Tramdptase Complexed 
with an Inhibitor 

A. Kohlstaedt, J. Wang, J. M. Friedman, P. A. 
lice, T. A. Steitz , . .  *. '. 

L 

REPORTS 

Luminescent Color Image Generation 1791 
on Porous Silicon i 1 

V. V. Doan and M. J. Sailor 

Energetics of Large Fullerenes: Balls, 1792 
Tubes, and Capsules 

G. B. Adams, 0. F. Sankey, J. B. Page,M. OJKeeffe, 
D. A. Drabold 

The Role of Solvent Viscosity in the 1796 
Dynamics of Protein Conformational Changes 

A. Ansari, C. M. Jones, E. R. Henry, J. Hofrichter, 
W. A. Eaton 

Probing Protein Stability with Unnatural 1 798 
Amino Acids 

D. Mendel, J. A. Ellman, Z. Chang, D. L. Veenstra, 
P. A. Kollman, P. G. Schultz 

Nuclear Lacalkation of Agrobacterium 1802 
VirE2 Protein in Plant Cells 

V. Citovsky, J. Zupan, D. Wamick, P. Zambryski 

Overlapping But Nonidentical Binding 1805 
Sites on CD2 for CD58 and a Second 
Ligand CD59 

W. C. Hahn, E. Menu, A. L. M. Bothwell, P. J. 
Sims, B. E. Bierer . "  

I Cytoplasmic Domain Heterogeneity and 1 808 
Functions of IgC Fc Receptors in B Lymphocytes 

S. Amigorena, C. Bonnerot, J. R. Drake, 
D. Choquet, W. Hunziker, J.G. Guillet, P. Webster, 

R Sautes, I. Mellman, W. H. Fridman 

Stage-Specific Adhesion of Leishmania 181 2 1- 
Promastigotes to the Sandfly Midgut 

P. F. P. Pimenta, S. J. Turco, M. J. McGmville, 
P. G. Lawyer, P. V. Perkins, D. L. Sacks 

Reversal of the Orientation of an Integral 181 5 
Protein of the Mitochrondrial Outer Membrane 

1.-M. Li and G. C. Shore 

Peptides Presented to the Immune System 181 7 
by the Murine Class II Major Histocompatibility 
Complex Molecule I-Ad 

D. F. Hunt, H. Michel, T. A. Dickinson, 
J. Shabanowitz, kL.Cox,K.Sakaguchi, E.AppelIa, 
H. M. Grey, A. Sette 

Neurotransmitter Release from 1820 
Synaptotagmin-Deficient Clonal Variants of 
PC12 Cells 

Y. Shoji-Kasai, A. Yoshida, K. Sato, T. Hoshino, 
A. Ogura, S. Kondo, Y. Fujimoto, R. Kuwahara, 
R. Kato, M. Takahashi 

Involvement of the N-methyl Daspartate 1823 
(NMDA) Receptor in the Synapse Elimination 
During Cerebellar Development 

S. Rabacchi, Y. Baillv, N. Delhave-Bouchaud, . - 
J, Mariani 

TECHNICAL COMMENTS p & a & -  

Expression of Intra-MHC Transporter 1826 
(HAM) Genes and Class I Antigens in Diabetes- 
Susceptible NOD Mice 

H. R. Gaskins, J. J. Monaco, E. H. Leiter; 
L. S. Wicker, P. L. Podolin, P. Fischer, A. Sirotina, 
R. C. Boltz, Jr., L. B. Peterson; D. Faustrnan, X. Li, 
H. Y. Lin, R. Huang, J. Guo 

Indicates accompanying feature 

SCIENCE (ISBN 00366075) Is published weekly on Friday, except tha l ~ t  week in 
Dmmber. bv the American Assoclatlon tor the Advancomt d Scknco. 1333 H S t m .  
NW, wash&, DC 20005. Semnddass postage @ublication No. 484480) paib at washington; 
IX, and additional mailing o w .  Copydght Q 1962 by the American ~ s d  for the Advance 
ment of Science. The tWe SCIENCE is a registered t r a m  d the MAS. Domestic individual 
membership and subsniption (51 issues): $87 ($47 allocated to subscription). Domestic instiMhal 
subscription (51 issues): $195. Foreign postage extra: Mexico, Caribbean (surface mail) $50: 
other countries (air assist delivery) $95. First class, airmail, student and emerltus rates on 
request. Canadian rates with GSTaveilaMe upon request, GST t1254 88t22. Chap.of- 
allow 6 weeks, giving old and new addresses and 11-digit account number. F%&mmkc Send 
change of address to &ifme, P.O. Box 2033. Marion. OH 433052033, Shd. cow $6.00 

prcducG-and ~risiwnents. 520 

CIENCE Irn' ' 

Bulk rates on request. AuthorWkn to photocopy material for internal or personal use under 
drcumstanxls not falling within the fair use provisions of the CoWright Act is granted by AAAS to 
libraries and other users registered with the Copynght Clearance Center (CCC) Transactional 
Reporting Sewice, provided that the base fee of $1 per copy plus $0.1 0 per page is paid directly 
to CCC, 27 Congress Street, Salem, MA 01970. The idenMcation code for Scienceis 0036-8075/83 
$1 + .lo. Science is indexed in the Reader's Guide to Periodical Literature and in several 
specialized Indexes. 

The American Association forthe Adva~nxmMof ?3ericewasfcundedi~ 1848and incoporated 
in 1874. Its &Wives are to further the work of we&ets, to fadlitate cooperation among them, to 
foster scienWic freedom and responsibility, to improve the effectiveness of science in the promotion .'I 
of human welfare, toadvance education in science. and to increase wblii uwdmtandina and sane- I . .-' . 

of Saenm in human progress. ' 5" -1 
;. 
I< 4q 

; t . ' - -:. 1737 rd 21 F 



QlAEX for Gel Extraction ... 
Your DNA will love it! 
QlAEX matrix is a uniform, 3 ym silica gel sus- 
pension which selectively binds DNA in the 
presence of high salt. Pure DNA can be recov- 
ered from agarose gels - in just 20 yl of TE. 

QlAEX means: 
Efficient purification from 50 bp to 50 kb 
Extraction in 15 minutes 
No enzymatic inhibition 
No need for low-melt agarose 
> 80% recovery 
No shearing of large DNA fragments 

DNA size, DNA 
DNA Amount Recovery amount us. recovery 
size DNA(-) (%I with QlAEX. 
ds DNA Recoveries of 
23.5 kb 1.20 ua 75% "P end-labeled 
6.6 kb 1.30 b i  90% DNAfragments 

I ~ M )  bp 0.80 pg 92% purified with QlAEX 
51 bp 0.90 94% 'Gel Extraction( Kit 

detennined by scin- 
396 pg tillation counting. 

0.06 Pg 
75bp 0 . 1 3 ~  75% 
A4 bp 0.02 pg 72% 

DIAGEN GmbH 
Max-Volmer-Stralh 4 
401 0 Hilden, FRG 
Orders (0)2103-892-230 
Fax (0)2103-892-222 
Technical Service 
(0) 21 03-892-240 

QIAGEN Inc. 
9259 Eton Avenue 
Chakworth, CA 9131 1 USA 
Orders 800-426-81 57 
Fax 81 8-71 8-2056 

QlAEX isn't powdered glass like other gel 
extraction products. DNA purified using the 
QIAEX ,Gel Extraction< Kit is free from fines 
or small particles of powdered glass. 

The fines found in powdered glass suspensions 
are difficult to pellet and can be inhibitory if 
carried over into subsequent enzymatic reac- 
tions. In addition, the rough, jagged edges 
can cause shearing of DNA fragments. 

QIAEX Gel Extmctionc Kit 
150 Preparations, Cat.No. 20020. US$ 79 
500 ~reporations] Cat.No. 20050; US$ 189 

Call now to   lace mur order or for more . , 
Technical Service information. 
800-DNA-PREP (800-362-7737) 
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I 
edited by PHIL SZUROMI 

After the flood 
How d o  climate changes,  
streams, and tectonic processes 
such as uplifting and faulting 
interact to yield a sedimentary 
deposit? Koltermann and Gore- 
lick (p. 1775) address the ques- 
tion by performing large-scale 
computer simulation of an allu- 
vial fan in northern California. 
They examined a range of hy- 
drologic systems throughout 
the state to infer likely climate 
changes. Paleoclimate fluctua- 
tions dominated rhe large-scale 
changes that occurred in the 
deposit. 

HIV reverse 
tra nscri ptase 

A 3.5 angstrom resolution crys- 
tal structure of HIV reverse tran- 
scriptase, a target for many 
AIDS drugs, in a complex with 
an inhibitor has been reported 
by Kohlstaedt et al. (p. 1783). 
In a Perspective, Wlodawer (p. 
1766) discusses some of the dif- 
ficulties involved in obtaining 
this structure and as well as 
some of the insights gained from 
it, especially in the area of ratio- 
nal drug design. 

Silicon images 
When electrochemically etched, 
silicon can be made to emit vis- 
ible photoluminescence. Doan 
et al. (p. 1791) find that black 
and white images can be trans- 
ferred to a silicon surface by 
means of photoetching. Viewed 
in visible light the etched im- 
age exhibits false colors owing 
to thin film interference. Un- 
der blue light, the image pho- 
toluminesces with intensities 
corresponding to the light and 
dark regions of the original pat- 
tern. The authors were also able 
to photoetch a diffraction grat- 
ing, a procedure that may find 

application in holographic dis- through the solvent becomes 
plays, waveguides, and datastor- the major barrier to release of 
age technology. the CO molecule. Both unimo- 

lecular rate theory and experi- 
1 mental data suggest that these 

results may explain in part the 
Bigger fullerenes dissociation kinetics at low tem- 

Theoretical calculations for peratures (below 200 K). 
larger fullerenes (from 60 to 240 
carbon atoms) reveal that ball- ~9 
shaped molecules are lower in 
energy than tubular structures. More complexes 
Adams et al. (p. 1792) per- Recognition of peptides by T 
formed first-principles calcula- cells requires presentation of the 
tions for spherical peptides to the im- 
arrangements of FOOD, SW E FDA, munesystem by as- 
atoms and for cap- AND BIOTECH sociation with the 
sule structures class I or class I1 
(cylinders wi th  ~h~ ~~~d aqd D~~~~ ~ ~ 2 -  molecules of the 
hemispherical end ~ 

- 
major histocom- 

caps) with differ- mnnis"ir+%Eon's rsce:-illy patibility complex 
e n t  numbers of  a:~narsncsd rjfirsYeiSr;cs (MHC).Huntetal 
carbon atoms. fcr ss+e*;srrjg abe safely (P  1817)t using 
These  energles m l c r o c a p l l l ~ a r y  
could be relatedby Of g e ~ i 3 f r ~ d ' i ~  e14CJ~lr hlgh-performance 
a slngle parameter peered piarrt faoas are llquld chromatog- 
that they call the tjr%cus>d2r a p0 raphy coupledwlth 
planarity, whlch electrospray tan- 
relates how well Forelm ~y Kc-4er fit " I  dem mass spec- 
thep orbltals of the # * ,,,.; trometry, showed 
carbon atoms allgn that a large num- 
and thus measures how com- ber of different peptldes (be- 
plete the X-bond network 1s In tween 650 and 2000) are pre- 
the molecule. sented to the lmmune system by 

the class I1 MHC molecule I- 
t~ Ad, thus formlng a much more 

complex system than was pre- 
Stuck in the solvent vlously reported for the class I1 

Solvent vlscoslty can play a M H C  molecule I-Ab These 
major role In the dynamlcs of peptldes are 16 to 18 resldues 
proteln conformatlonal chang- long, and sequencing revealed 
es. Spectroscopic studles by a SIX-resldue blndlng motlf that 
Ansarl et a1 (p 1796) of the occurred at varlous posltlons 
dlssoclatlon of carbon monox- wlthln these peptldes. T h e  
~ d e  (CO) from myoglobln at am- groove for peptlde blndlng on 
blent temperatures and hlgh I-Ad 1s probably open at both 
vlscosltles showed that the rate ends, based on blndlng data for 
of dlssoclatlon was approxl- truncated peptldes. 
mately Inversely proportional to 
the vlscoslty Conformatlonal "r 

changes m myoglobln that ac- 
company CO dlssoclatlon may N MDA and synaptic 
be slowed down ~n a VISCOUS elimination 
solvent, so much so that the Hlghly speclfic connections be- 
conformations become "stuck" tween neurons form shortly af- 
and that motlon of the proteln ter blrth, elther through rear- 

rangement of the connections 
between axons or by elimina- 
tion of existing functional syn- 
apses. Rabacchi et al. (p. 1823) 
demonstrated the critical in- 
volvement of the N-methyl-D- 
aspartate (NMDA) receptor in 
synaptic elimination by using a 
selective antagonist of this re- 
ceptor, D,L-2-amino-5-phos- 
phonovaleric acid (D,L-APV). 
In the rat cerebellum, Purkinje 
cells are innervated by several 
olivary climbing fibers during 
the first week after birth, but 
after about 2 weeks each Pur- 
kinje cell is innervated by only 
one climbing fiber. Treatment 
with D,L-APV administered 
through an implant allowed 
about 50 percent of the Pur- 
kinje cells to remain multiply 
innervated by the fibers, impli- 
cating the NMDA receptor in 
synaptic elimination. 

Diabetes: class I or 
class II? 

Type I diabetes, an autoimmune 
disease in which the immune 
system destroys the pancreatic 
islet cells that produce insulin, 
has been genetically linked to 
the class I1 major histocompat- 
ibility complex (MHC) mol- 
ecules. A recent article by 
Faustman et al. suggested that 
decreased expression of class I 
molecules may contribute to the 
disease process. In Technical 
Comments, Gaskins et al. (p. 
1826) present new data from 
multiple mouse strains on the 
expression of the transporter 
genes that are located in the 
class I1 region of the MHC and 
that are thought to affect class I 
expression, and Wicker et al. 
(p. 1828) reexamine class I ex- 
pression in  diabetic mice. 
Faustman et al. (p. 1830) de- 
scribe new data supporting their 
interpretation of the involve- 
ment of class I molecules. 
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As a scientist you want to be at the 
forefront of research. 

Now is your chance. 

Early research shows a correlation 
between raised levels of soluble 
adhesins and many clinical conditions: 

And serious study has only just begun. 

Ploneerlng work on serum from dlabetlcs 
shows ralsed levels of Adheslns.... 

..serum samples from patients with Diabetes 
Mellis, impaired renal function (IRF) on chronic 
ambulatory peritoneal dialysis (CAPD), 
haemodialysis yere examined. The mean levels 
of soluble ICAM-1, VCAM-1 and ESelectin are 
elevated above control levels in each of these 
patient groups... 

Gearing, A.J.H. et al, In Press, Annals N. Y. 
Acad. Sci. 

Cancer researchers mport a growlng Inter- 
est In endotlrelial adheslns.... 

*.current reports have suggested a role for 
intracellular adhesion molecule 1 (ICAM-1) in 
the progression of human malignant 
melanoma and other cancers. Stage I, II and 
Ill patients with histologically diagnosed 
malignant melanoma had significantly 
increased serum levels of circulating ICAM-1, 
(clCAM-1). We suggest that elevated levels 
of serum clCAM-1 may be of diagnostic and 
prognostic importance in patients with 
malignant cutaneous melanoma... 

Harning, R. et alpCancer Research (1991) 
51,50035005. 

O w n g  studles Imo rmatnmatory diseases 
dds so&Ue emeohs as m rrea dpotentlal 
Importan ce.... 

**studies have shown differences in intensity 
related to age and to particular inflammatory 
conditions (Such as rheumatoid arthritis, 
systemic lupus erythematosus, metastatic 
cancer, and acute urolithiasis) of both ICAM-1 
and VLA (unpublished)... 

Seth, R. eta/,& Lancet (1991) 338,8384. 

Diseases lvhereCytoMnesamknportantmay 
also have a role for adheslns.... 

**Turnour necrosis factor, interleukin1 and 
yinterferon cause the release of soluble IGVAl!. 

Giavazzi; R. et a1,Cancer Research (1992) 

British Bio-technology Products have 
introduced a new range of ADHESION 
ELISA's to measure levels of soluble 
ICAM-1 and ESelectin. 

In how many other diseases will 
soluble adhesins prove to be vital? 

Adhesion molecule technology. 

Call us today for further information. 

British B:- '- logy Products Ltd 

4-10 The Quadrant, 
For Technical Service:- Dlstrl butors:- In U.S.A:- Barton Lane, 
UK calls: 0865 781 045, Germany 06032 80940 

Italy 02 257 5377 Abingdon, 

International calls: +44 S 5  781 045 EwzFd g;2y;;;;; Oxon. OX14 3YS UK. 
Tel: (0235) 529449 

Japan 03 3559 2309 1800 328 2400 Fax: (+44) 235 533420 
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Autoradtography - Your Own Way! &% 
With the Phosphorimager, you don't have to revise your research 
protocols to accommodate your instrumentation. Its imaging area 
matches standard sequencing gel sizes up to 35 cm x 43 cm. 

The Phoqhorhager runs under the popular Micn>soft Windows, so 
you can view and analyze your data with pointandclick opefadmm 
You can also transfer images to your favorite Macintosh pu- 
applications Choose the system that works the way you do. 

New Imaging Technology Proven Track Record 
Molecular Dynamics delivers leadingedge technology. More than 6,000 researchers rely on Molecular Dynamics and the 
Our new Intel486SX-based Model 425 

t 
powerful ImageQuantm analysis software for quantitative 

PhosphorImager provides four times the results they can publish with confidence. 
scanning speed and twice the sensitivity 
of previous generations. With these new A 

enhancements, you can see even the Rnd out how instant autoradiography 
faintest signals - and scan your can accelerate your research. 
samples in five minutes or less. 

Call now for details about our 
For owners of previous free PhosphorImager demo 
PhosphorImager models, we provide and tutorial offer. 
an upgrade path. These innovative 
enhancements can be field-installed so 
our existing customers can benefit from 

1*800.788*0634 
the highest levels of performance in 
filmless autoradiography. 

Innormwe Opriurl Syuemr for B w k g z d  Reseanb 

United States (408) 773m 
The Model 425 PbaspborImager f rom United Kingdom (0732) 62565 

Molecular Dynamics delivers stamf-tbeart Germany (02151) 80 15 10 

f rlmle-ss autoradiegrapby Higb resohtion monitoq France (1) 60 86 65 13 

brgb quakty color and grey scaleprinters Australia (03) 859 7252 

are also atmilable 

Q 1992 Molecular Dyolmicr. F'bsphwLmager md ImqeQwnr are tndanarks of Mol& Dynnmics. bre1486 and SX ue rrsdrmvb of Intel Gqemtiw Kcdak is n ademnrk of Em- K d k  Company. Mpdnloah is a @rerod mdemuk 
of Apple Computer. Inc M i d  is n rqisered madem& and Window is a mdamuk of Mioosoh Gqemtioa 



NEW ENGLAND BIOLABS NOW OFFERS 
CLONED PNGase F AND END0 H 
FOR GLYCOBIOLOGY 
4t New England Biolabs we know the value of 
rime. Now, instead of incubating proteins all 
night. you can effectively remove sugars from 
your glycoproteins in one hour using our 
xerexpressed recombinant forms of PNGase F 

MOBILITY SHIFT ANALYSIS 

kD Endo H Endo Hf PNGase F 

C (+) CHO 
( - )  CHO 

and Endo HI  

HIGH PURITY AND UNMATCH 
AFFORDABILITY 
NEB'S unique production and purifica 

1 unit of Endo H Endo Hf or PNGase F was iocubatedper 10 t ig of RNase B under 
standard assay cond~tions At various time points aliquots were removed and analyzed on a 
10 20"0 SDS gel for carbohydrate (CHOI reledse 1 unit is defined as the amount of enzyme 
required to remove all of the carbohydrate froin 10 itg of RNase B at 37 C in 1 hour 

eliminates interfering contaminants such as 
ORDERING INFORFAATION 

proteases and other giycosidases and enables 
PNGase Endo H Endo Hf 

us to offer PNGase F and Endo H at a mice 
Recombinant peptide 9; Recornb~nant prevously unavaiabie get lhe purity N glycos~dase F ,* E~~doglycos t i  

*< -- and h~gh concentrat~on you need at the lowest ,,,,, , ,,, ,nit, ;; 5 ,,,,, ,, ,,, ",,,, 
cost possible #7oi L 5~0og$b% 

*Endo H IS offered in two recombinant forms 
&%&* 

Endo H and Endo H~ ~ 0 t h  forms exh~blt equal For m e  information, call 1-800-NEB-LABS 
while your night is still YOUnQ. 

60 mg of RNase B was 
incu4ated wth 3.000 units 
of Endo H or Endo Hf 
under standard assay 
conditions. Aiquots w r e  
removed at various time 
points and measured for 
released carbohydrate. 
(Dubols et. a1 [I9561 Ann1 
Chem. 28.350-356). 

Recombinant protein fusion 
of Endoglycosidase H and 
maltose biriding protein 

"703s 100 000 unlts 
#7031 500 000 units 
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New England Bidabs Ltd., Canada Td. (800) 387-1095 (416) 672-3370 Fax (416) 672-3414 
New England BioIabs GmbH. Federal Republic of Gennany Td. (06196) 3031 Fax (06196) 83tpS 
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Our Process Scale Chromatography Team: 

Dedicated to Service and Quality 
'Through careful testing we can insure 
consistent and reliable products, year in 
and year out." 

Igor, Quality Control 

"We work closely with the customers to help 
them with necessary regulatory support 
anddocumentation" 

R O ~ ,  &lity Assurance 

'Developing products in collaboration with 
customers lets us build in relevant s p ~ ~ -  
tions and characteristics. " 

Sheri, Process Development 

"Ourgroup was established tofill a needfor a 
responsive supplier. . . the whole game plan is 
Service, Service, Service." 

Tom, Production Coordination 

Bio-Rad Laboratories-a quality alternative for 
process scale chromatography of proteins and 
peptides. Our team delivers products and service 
which meet the needs of the biotechnology and 
pharmaceutical industry. 

With high flow rates and selectivities, Bio-Rad 
products are superior alternatives to old cross 
linked agarose gels. Macro-Prep@ and Affi-Prep@ 

supports, for example, yield excellent separations 
in biomolecule production worldwide. 

To perfect media for your process, Bio-Rad 
chemists will work with yours. Our quality assur- 
ance group will assist you with regulatory support 
and related issues. And our quality control group 
guarantees reliable, consistent products. 

Service and quality combined. Call 
1-800-4B10RAD today for more information. 
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China Ph 2564308 France Ph 0149  60 68 34 . Gemrany Ph a8S318 &10 Italy Ph 02-21609 1 
Japan Ph 03-3534-7515 . Kowloon Ph. 7893300 . The Nemerlends Ph. 0838540666 NewIsebnd 
Ph. 09-443 3099 Scnndinavia Ph. 46 (0) 76073489 Spain Ph. (91) 661 70 85 Swlizerland Ph. 01- 
810 16 77 UnitedKingdorn Ph aeOO 181134 





-- IF., . 

YOUR SCIENCE. OUR TECHNOLOGY. 

GUMEED PCR PERFORMANCE. 

As your research uncovers new challenges, 

PCR technology must advance to meet your needs. 

Since 1987, Perkin-Elmer has been delivering PCR 

solutions to laboratories worldwide. By integrating 

instrumentation, reagents and technical support, 

Perkin-Elmer has set an uncompromising standard: 

the PCR Performance Guarantee. 

Today, Perkin-Elmer's ongoing efforts to serve 

the scientific community are joined by Roche 

Molecular Systems, Inc., as the developer and man- 

ufacturer of PCR reagents. Our combined expertise 

in product innovation and quality manufacturing 

will accelerate the development and expansion of 

PCR applications. 

The PCR Performance Guarantee is re- 

affirmed. The dedication and commitment of Perkin- 

Elmer's worldwide technical support organization 

are now enhanced by the cooperation of two world 

leaders. Perkin-Elmer and Roche. Looking forward 

to advancing PCR technology together. To receive 

more information, call 1-800-762-4000. Outside the 

U.S., contact your Perkin-Elmer sales representative. 

Europe Vaterstenen. Germany Tel: 49-8106-381-115 Fax: 49-8106-6697 
Canada Montreal. Canada Tel: 514-737-7575 Fax 514-737-9726 
Far East Melbourne, Australia Tel- 61-3-560-4566 Fax: 61-3-560-3231 
Latin America Mexico City. Mexico Tel. 52-5-651-7077 Fax: 52-5-593-6223 

Perkin-Elmer PCR reagents are developed and 
manufactured by Roche Molecular Systems. L @ 
Branchburg. New Jersey. U.S.A. 
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More SORVALL* Superspeeds inventory won't become obsolete as your 
are installed around the world research progresses in new directions. What's 

than any other centrifuge. more, SORVALL Superspeed rotors offer the 
Which is why our name is syn- only independently tested biosafety contain- 

onyrnous with Superspeeds. ment protection against infectious, radio- 

With good reason. Because active and other hazardous materials in the 
when it comes to flexibility, event of accidental tube breakage or failure. 

reliability and safety, there are no other centrifuges All of which says one thing. When it comes 

in the 20,000-24,000 RPM range like ours. And no to no-risk Superspeeds, one name is known 
vacuum is required to achieve this new standard in worldwide. SORVALL. For more informa- 

reliability. SORVALL offers the widest choice of tion on SORVAU Superspeed centrifuges, 
rotors, tubes, bottles and adapters, all interchange- d 1-800-551-2121. 

able between SORVALL Superspeeds, so your rotor SORVALL..a better choice. 
Manuhcnued under an I S 0  9000 q d t y  system appmved by BSI and UL. 
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Baculovirus Prokc.,  tic Eukaryotic* Prokaryotic 
lnvitrogen introduces the XpressmSystem, a fast, 
efficient system for high level expression and one step 
purification of recombinant proteins using ProBond" 
immobilized metal affinity columns. The Xpress System 
allows: 

Expression of Fusion Proteins with a removable six 
Amino Acid Tag Sequence for Selective Purification 
using ProBond affinity columns; 

B ind ing and Elution of Recombinant Proteins under 
Denaturing or Native Conditions; 

Expression and Purification in Prokaryotic and 
Eukaryotic Systems with Invitrogen's Xpress vectors. 

BIO-TECHNOLOGY 7 2  UK- Tel: (0865) LTD 781045 Fax: (0235) 533420 

France - N u d m  Vert 05 90 72 49 
Sweden - 020-Linjen 020 793149 
Norway - Ring Grent Nummer 050 11033 
Denmark - Grent Nummer 80 01 85 92 
Belgium - Num4ro VerVGroen Nummer 78 11 04 68 

Italy 
Td: 39238103171 
Fax: 39238101M 

Call to find out how fast and simple High Level Native 
Expression and One-Step Purification can be with the 
Xpressm System. 

61 9-597-6200 FAX: 61 9-597-6201 

3985.B Sorrento Valley Blvd., San Diego, CA 92121 
Call for availability 

GenanylSwitrerland 
Tel: 62-21303907 
Fax: 62-2130351 1 

Japan 
Tel: 81 -35W1622 
Fax: 81-356841633 

BDH INC., CANADA - TEL: 800-565-7933 BIO-TRADE, AUSTRIA - TEL: 43-1-8891819. FINNZYMES, FINLAND - TEL: 
35804208077 MEDOS, AUSTRALIA - TEL: 61-38089077 SANBIO BV, NETHERLANDS - TEL: 31-41 3251 115. TAL RON, 
ISRAEL - TEL: 972-8-472563. TDI, SPAIN - TEL: 34-14091251 . ECOGEN, SPAIN - TEL: 34934560607 UNITED 
RESEARCHIGOODMAN BIOTECHNOLOGIES, INDIA - TEL: 59 1107 

Photo: Tribesman, Papua New Guinea. Photographer: Davki Levenson 
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Length 5 15 residues 

Purity 
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L 
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Promega introduces 
RNase ONE'" Ribonuclease.. . 
the ONE that cleaves at 

. .  - 

The ONE RNase for 

1 Genomic DNA purifiition 

I 
The ONE recombinant RNase. 

Superior Purity 
Completely DNase-fret 
No boiling required 
High specific activity 

... only from Provzegn. 

romega Corporation 1 '. 

-300 Woods Hollow Road 
Madison. WI 53711-5399 USA 

' 

Telephone 608-274-4330 
Fax 608-273-6967 
Telex 62057092 

A Technical Data Sheet and 
Promega Notes article providing 

additional information on RNase ONE 
are available from Promega. 
Call toll free 800-356-9526. 

or 

Q 1992 Copyr~ghl Promega Corporatiw. 
All R~ghtsfleserved 
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It Takes More Than I 

It takes uncompromising 
standards and a dedicated 
quality control department. 

It takes 15,000 Peptides of  EX^^ 

For More Information Please Call 800-338-4965 1 
Worldwide Sales & Service: 3550 General Atomics Cou* Can Pinnn 921qi Dhnnn. I 61 9) 455-371 0, Telefax: (61 9) 455-371 3 or 800-654-5592 
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Functional Neuroimaging: 
looking at the Mind 

An International Symposium 
Back Bay Hilton, Boston, Massachusetts 

November 5-6, 1992 
Sponsored by the Massachusetts Biomedical Research Corporation 

Daniel Tosteson 
and the Massachusetts General Hospital Department of Radiology 

James Thrall 

Physiology and Function in the Nervous System D. Hubel 

Instrumentation for Functional Neuroimaging T .  Brady, 
M. Phelps, S. Williamson, A. Gevins, G. Gonzolez, M. Cohen, 
T. Budinger, V. Caviness, Commentator: D. Baird 

The Brain in Health and Disease ,G. Fischbach, K. Chiappa, 
D. Caplan, J. Prichard, K. Thulborn, B. Rosen, D. Kennedy, 
Commentator: J. Mauiotta 

Human Sensation and Motor Conhol A. Young, E. Biui, 
R. Llinos, R. Frackowiak, R. Hari, P. Fox, J. George, J. Belliveau, 
S. Zeki, Commentator: S. Grossberg 

Imaging of Cognitive Function J .  Coyle, D. Schacter, 
M. Raichle, S. Petersen, D. Weinberger, S. Kosslyn, 
Commentator: D. van Essen 

Escape from the Carksian h t e r  D. Dennett 

For registration, contact Betty Emanuel 
Department of Radiology, Massachusetts General Hospital 
Fruit Street, Boston, MA 021 14 
(61 7) 726-8395 FAX: (61 7) 726-3077 

CUSTOM DNA SYNTHESIS 

PURE & SIMPLE 

'3 
per base 

@ PRICE plus seup 

as low as 

+ 

@ SUPERB TECHNICAL SUPPORT 
+ 

@ IMPECCABLE QUALITY 
+ 

@ WORLD'S FASTEST SERVICE 

MIDLAND 
THE UNDISPUTED #I 

CUSTOM DNA SYNTHESIS SERVICE 

THE MIDLAND CERTIFIED REAGENT COMPANY 

31 12-A West Cuthbert Avenue 
Midland, TX 79701 

PHONE 1-800-247-8766 FAX 1-915-694-2387 

Now Together In One Place 
CAS offers quick, convenient A Sequences containing 
access to both protein and uncommon amino acids 
nucleic acid sequence 
information in the REGISTRY A GenBank Accession 
File on STN International S Numbers and locus names 
Search and display in sequence for many nucleic acids 
notation and find: p7' 

A Bibliographic includ~ng CA@ data, abstracts ... L' 
A Comprehensive coverage - 

around 200,000 protein and A Links to related files on 
100,000 nucleic acid STN, including CA, 
sequence records BlOSlS PreviewsmlRN, 

MEDLINE, CIN, PHAR, 
A Se uences from patents as and GenBank 

we1 as journak All this is online on 
A Chemicallylgenetically STN International! 

modified sequences - 
available now for proteins, 
coming soon for nucleic acids 

For a free brochure, return the coupon. Return to: 

rn 
Fax: 61 4-447-371 3 Phone: 800-933-4350 or 614-447-3731 
- Please send a free brochure about sequence searching on STN. STN International 

c/o CAS 
Name Marketing Dept. 45492 

Job Title Business Phone 2540 Olentangy River Road 
P.O. Box 3012 

Organization Columbus, OH 4321 0-001 2 

Street CAS is a division of the American Chemical Society 
and operates STN lnternational in North America 

City State Zip 
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