


Stratagene Introduces the Opti-PrimeTM 
PCR' Optimization Kit 

PCR primers and DNA templates vary in purity, GC con- 
tent and amount of secondary structure. In addition, 
DNA may have chemical modifications, nucleic acid 
analogs or other characteristics that can inhibit amplifica- 
tion efficiency. To improve the yield and specificity of 
the desired PCR products, the buffer components of a 
specific amplification reaction can be modified. But the 
process is tedious and time-consuming. 

Stratagene's Opti-PrimeTM PCR optimization kit does it 
for you. This unique matrix of carefully designed buffers 
and PCR additives can greatly enhance the quali 

%Iof PCR amplification reactions. Our Perfect Match PCR 
Enhancer is included as one of the six PCR additives 
known to improve the specificity and overall vigor of 
PCR. 

Order now and let Stratagene's Opti-Prime Kit add music 
to your amplifications. 

PCR OPTIMIZATION 

mlllse buffer (IOmM Tris, 50mM KC1 and 1.5mM MgC12) or individually opti- 
mized @ t i - m e T M  buffer systems. Lane 1: 1 ug of lambda H i d  IWphi x 174 
Hae III marker. Lanes 2&3: 105- bp PCR product of a human Gaucher's disease 
gene. Lanes 4&5: 150-bp PCR product of Bluescript@ vector MCS. Lanes 6&7: 
230-bp PCR product of an Epstein Barr viral nuclear antigen gene. Lanes 8&9: 
1700-bp PCR product of a lad target gene h m  a -genic mouse. Lanes 2,4,6 
and 8 are of primerhemplate sets amplified using srandard Tag polymerase buffer. 
Lanes 3,5,7 and 9 are of primerltemplate sets amplified using individually opti- 
mized Opti-Prime kit buffers. 
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Half-Day DNA. 
And That's Just 
The Half Of It. 

Synthesizing primers, probes, linkers, or gene frag- chemistry a n  be deprotected in only 15 minub af 
ments? Cut your time - and your reagent use - in 55°C w 2 b s  & Toom M+-I~WCIIU~~. 

half with he Millipore Expedite" Nucleic Acid Synthesis kt speed is fust hbM'h $my The btpe@lite 
System. qam's ~piantedf rnierofbdi  plate provides for 

For instance, a pair of 20-mer PCR primers con be &remedy bw internal vdums. Rsagent delivery b 
sy"tkized in about an hour and wrked up in about he dwnn is cut by a% much a 50% OWN other 
two, SD you can sfart using your new DNA by noon. tiyskm. So, you gef more mplings per chemistry 

Howkththat prmible? Because no matter how many - 
columns yav're running - 1, 2, 3, or 4 - the 
total cycle time is under 4 minutes. The Expedite 
system's exclusive alternating phase synthesis 
allows columm to act independently so each 
is ahwys synthesizing. 

Expedite magents speed things along f u h .  
Oligonucleotides made with Expedite brand 



With our new range of 
options, monitoving you- 
animals electronically 

/ 

I 
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T H E  POCKET SCANNER 
lrztroducing the zuorld's smallest, fully 
integrated Pocket Scanner, the DAS-40U4. 
It offers the simplest ziyay to convert from 
the obsolete and unreliable methods of 
animal identificatiorz to our proven tech- 
nology of pre-encoded microchip trans- 
ponders that are carried on board the 
animal. 

Direct arzd fool proof positive 
identification from cage to computer is 
easily facilitated zilith this unique Pocket 
Scanner. The unit is pm~ered by a 9 volt 
replaceable battery and comes equipped 
with a commtrnications port for down- 
loading stored data to your 0~1711 computer 
or printer. 

Nmcl yo11 can enter the zuorld of 
electronic morzitoring at entry level 
single-handed. Also available is thc 
DAS-4004 EM zoith extended memory 
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edited b\7 PHIL SZUROMI 

Staying faithful 
Every time RNA polymerase 
adds a nucleotide to a growing 
messenger RNA chain, the pos- 
sibility for making an error in 
transcription arises. Erie et al. 
(p. 867) applied pre-steady 
state kinetics methods to a fully 
functional Escherichia coli RNA 
polymerase and found that the 
transcription complex can be- 
come "kinetically trapped" in 
alternative conformations when 
the appropriate nucleotide is ab- 
sent or if the 3' terminal residue 
is incorrectly matched. They 
also show that the transcription 
factor GreA increases fidelity 
by preferentially cleaving elon- 
gation complexes that are an 
inactivated state. 

Within the fold 
Exchange of the amide proton 
of an amino acid residue can 
occur in a protein if that residue 
is exposed to solvent; thus mass 
spectrometry (MS) or nuclear 
magnetic resonance (NMR)  
spectroscopy or both can be used 
to follow changes in the folding 
of a protein (see the perspective 
by Englander, p. 848). Insights 
into protein folding gained with 
these methods are presented in 
a research article and two re- 
ports. Mayo and Baldwin (p. 
873) used NMR methods to 
show that exchange of amide 
protons in ribonuclease A in- 
duced by a low concentration of 
a denaturant, guanidinium chlo- 
ride, can occur through partial 
unfolding or through a "limited 
structural fluctuation." Jennings 
and Wright (p. 892) used NMR 
and circular dichroism methods 
to show that a molten globule 
intermediate that forms early in 
the kinetic folding pa-thway of 
apomyoglobin is similar to the 
equilibrium molten globule. 
Miranker et al. (p. 896) used 
MS methods to resolve a num- 

New avenues for T cell costimulation 
Proliferation of activated T cells requires costimulation by anti- 
gen-presenting cells (APCs), which include B cells; this process 
has been understood in terms of the pathway in which the B7 
ligand on the APC surface binds to CD28 and CTLA-4 receptors 
on the T cell. Three reports show that molecules other than B7 
participate in costimulation (see news story by Cohen, p. 844). 
Hathcock et al. (p. 905) screened for monoclonal antibodies that 
inhibited T cell activation and identified a cell-surface molecule, 
GL1, on activated B cells that is a CTLA-4 ligand. Freeman et al. 
(p. 907) found that mice that do not express B7 still exhibited a 
costimulatory response and that activated B cells express CTLA-4 
ligands other than B7. Freeman et al. (p. 909) present the cloning 
of a second CD28-CTLA-4 ligand, which they term B7-2. This 
ligand is expressed in unstimulated B cells and may represent a 
critical early signal in costimulation. 

ber of transient folding states of lic analogs, such as Na9,1n9;Z1, 
lysozyme and combined these where Z is nickel, palladium, or 
results with data from NMR platinum, by slowly cooling el- 
studies to map out protein fold- emental mixtures that  were 
ing pathways. 

Building with lasers 
Stable nanometer-scale struc- 
tures have been fabricated by 
using lasers to direct the deposi- 
tion of metal atoms. McClelland 
et al. (p. 877) used the strong 
oscillating electric field present 
in the standing wave set up by 
an intense laser beam as a tem- 
plate. Chromium atoms in a gas- 
phase atomic beam interact with 
the electric field and accumu- 
late in areas of maximum field 
strength. The atoms are cooled 
by the continuous absorption 
and emission of photons and 
eventually form metallic struc- 
tures on a silicon substrate. The 
parallel structures formed are 
spaced apart by one-half of the 
wavelength of the laser light. 

Metallic buckyballs 
Carbonaceous fullerenes now 
have some metallic cousins ba- 
sed on indium. Sevov and Cor- 
bett (p. 880) synthesized metal- 

heated to 700°C. These materi- 
als contain nested clusters. For 
example, an outer cage of Ini4 
has its inner faces capped by a 
Naj9 cluster, inside of which is a 
disordered Inl,Z cluster; the so- 
dium atoms screen the inner 
cluster from the charges of the 
outer cage. 

Tales of fire 
Giant sequoias on the western 
slope of the Sierra Nevada in 
central California can survive 
fire damage and thus provide a 
history of fire occurrence dur- 
ing the past 2000 years. Swet- 
nam (p. 885; cover) analyzed 
the relation of fire damage in 
five separate groves to climate 

changes. Synchronous occur- 
rence of fires in these groves 
was inversely related to yearly 
fluctuations in precipitation 
and directly related to longer 
term (decade to century) varia- 
tions in temperature. 

Geyser model 
What are the special conditions 
controlling the periodicity of 
geysers and their apparent sen- 
sitivity to seismic events? In- 
gebritsen and Rojstaczer (p. 
889) use a numerical model to 
investigate the sensitivity of 
eruption frequency to varia- 
tions in permeability and re- 
charge within the geyser con- 
duit. Analysis indicates that 
periodic eruptions can be pro- 
duced for a conduit with a high 
permeability, such as a frac- 
ture zone, surrounded by rock 
with low permeability. A dif- 
ference in permeability of three 
to four orders of magnitude 
seems to be required to produce 
geysering, and the  eruption 
frequency scales with permea- 
bility. Strain-induced changes 
in permeability could thus eas- 
ily affect frequency. 

Well expressed 
Toxoplasma gondii is an intra- 
cellular mammalian parasite and 
is a prevalent opportunistic 
pathogen in AIDS patients. 
Stable transformants that either 
express introduced genes or 
that have genes selectively in- 
activated would allow the mo- 
lecular biology of this parasite 
to be explored. Kim et al. (p. 
911) have evidence that they 
were able to specifically replace 
or knock out Toxoplasma genes. 
Their system was based on the 
use of chloramphenicol acetyl- 
transferase as a selectable 
marker. 
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measure PCR products at the attomole level with call 1-800-762-4000. To order, 
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the convenience and safety of nonisotopic detection. 

With the new QPCR" System 5000, Perkin-Elmer 

integrates the inherent analytical capabilities of elec- 
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For non-radioactive nucleic acid detection, the NEBlotT" Phototope'" Kit 
offers both increased sensitivity and speed. 

The NEBlot Phototope Klt rapldly 
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ration of a biotinylated 1 
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Phototope Detection kit. 
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Catalog # 7550 
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contains reagents for 
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'I Phototop 
Detection Kit 
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Reagents for chemiluminescent 

r detection. Includes streptavidin, biotinylated alka- 
7 
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TeL (508) 927-5054 Fax (508) 921-1350 

1550-50) which produces hlgh 1 New Engtaad Biolabs Ltd., Canads 
Tel. (800) 387-1095 (905) 672-3370 I speciflc actlvlty labeled DNA F ~ X  (9051 672-3414 

I probes ideal for use in hybridiza- New England Btdabs GmbH, 
Federal Republic of Germany 

tion and blotting procedures.  el. (061%) 3031 pax (061%) 83639 

New England Biolabs Ltd., UK 
Tel. (0800) 3 1 84 86 (0462) 4206 1 6 

D- A u s W  (075) 
94-0299 Belgium 078 
11 9815~'~m~il(O11 663565; 
d (31) 56 2d 00; 
Rnland 90) 42- France 
(1) 34 dl 24 24; GI& (01) 
5226547- India (542) 311473- 
Israel (a \  535-l205- I (05) 
3 a r n m . J y  (mi 3%- 
06n; lb&a 2) 5560311. 
Mexico (5) 5 19-3463; The) 
Netherlauds (033) 95 00 94; 
New Zeahnd (091 418-3039; 

22 22 04 11; PRof 

Switeerland (061) 481 47 13; 
Taiwan (02) 8964437 



FACE technology 
you can separate, Z 

sequence your 
In one day 



If you're working Sequence your 
wiih DNA or proiein, 
you're ready to work 
with carbohydrates 

oligosaccharides with 
Glyko recombinant 
glycosidases 

Glyko7s FACE@ (Fluorophore 
Assisted Carbohydrate 
Electrophoresis) technology, 
makes it possible for you to 
work with and analyze 

Glyko also offers the most 
complete line of recombinant 
glycosidases available, each 
cloned to be free of other 
glycoeidases and protease 
activity: MONOSACCHARIDE J COMPOS~ON 

complex carbohydrates using 
the same technique you 
already use every day in your 
laboratory: polyacrylamide 
gel electrophoresis. 

Now, in less than one day- 
without complicated or 
expensive instruments-you 
can perform profiling, 
composition, or sequencing 
experiments such as the ones 
shown here, using FACE 
chemistry kits. 

Color-coded FACE 
u 

5 kits make carbohy- aco8a 

Everything you need is Glyko FACE kits available 
2 drate easy included: enzymes or release for glycoconjugate analysis 

and reliable chemicals, fluorescent-label- include: 

FACE kits are color-coded ing reagents, electrophoresis . 
B 
3 and are designed to provide a running PROAUWQm 
g! $ complete approach to carbo- buffers, and complete .WI(WED- 

PROAUNa m 
, hydrate analysis.. .starting protocO1s. 

Precast polyacrylamide .mmObMCCHAWDE 2 with the enzymatic or -KIT 
chemical release from the gels - specifically - . formulated - . OUQOIMCCllARIDE I 

s g $ycoconjugate to the separ- for the separation of mono- -m 
f ation, isolation, or sequent- saccharides Or oligosac- . 0-LINKED WQOgACCllAWDE 
6 ing of oligosaccharides. charides assure consistent SEQUENCmQ m 

results from eweriment to 

Your place or ours? 
If you have only an occasion- 
al need for caibohy-drate 
analysis, or lack the pereon- 
nel to perform the analyses 
you require, our staff of 
scientists can do it for you. 

Carbohydrate or glycoeon- 
jugate analysis, custom kit 
production, and staff 
training are just a few of the 
ways we can help. 

For more information, a ' 

color brochure, and complete 
product specifications, please 
call Glyko, Inc. toll free at 
1 000 33 GLYKO (334 5956) 
or fax us at 1415 382 7889. 

experiment. We want to be your 
carbohydrate 

Fm - -- research partner 
B u u r o u ~ . # l t y ~ a r l W q u W y , ~  - th. - ,,f - a - When your research requires 

pofiay 6.b a unique application of 
FACE technology, Glyko 
scientists will work with you 
to develop a custom FACE 
kit to your exact specifica- 
tions. 

Color-coded and accompa- 
nied with complete protocols, 
your custom FACE kit will 
contain the necessary 
reagents and materials you 
need to achieve your 
research objectives. 
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new Alpha AXP 
systems put the 

competition in its placc 
You asked for UNIX" servers and workstc 
that would help you win in today's increasingly 

competitive environment. The people of 

'he power of Alpha AXPm technology 
+ur open clientlserver environment 

- ~ c h  of these new UNlX systems offers 
the*st pricelperformance in its class " ~ h d  although they're new, nearly 

2,000 UNlX applications are 
le for them today, with mo 
)me. For more informati 
t Digital's UNlX solutions, c 

,.?n-DIGITAL. Or call Digital's 
Upha AXP Fast Fax 1-800-842-7027 
I the US, and Canada. Or contact 
ycsirr local Digital Representative. 

P rlNG IMAGINATION TC 

magine UNlX servers and workstations with - 

the speed to keep YOU out in front. :: - I- d i g i t a l l  ------ 
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A non-phenolic RNA isolation system ... That Works 
b Isolates undegraded and pure RNA from mammalian and bacterial cells. 

b Uses a proprietary LYSlS REAGENT that does not contain phenol. 

b Requires no ultracentrifugation. 

b Uses a RNA binding resin that specifically binds RNA. 

b Performs all extraction and purification steps in microfuge ~ tubes wlthout using any columns and syringes. 

b Eliminates lengthy ethanol/isopropanol precipitation steps and avoids 
problems in subsequent solubility of precipitated RNA. 

b Isolates RNA of high quality which is ready to use for Northern, dot blotting, 
RT-PCR (Hoffman La Roche Corp. patent), RNase protection assay and molecular cloning. 

BIOTECX 6023 South Loop East Houston,TX 77033 
(71 3) 643-0606 FAX (71 3) 643-31 43 
Customer Service: 1-800-535-6286 
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The longer your DNA sequence, the more 
you need ALF DNA Sequencer. 

I t's no longer in doubt. ALFTM DNA Sequencer is the most accurate 
sequencing instrument available today. Totally error-free runs of 

740 base pairs are not uncommon and well over 99% accuracy is 
routinely obtained from much longer nucleotide sequences (1). 

Recently published studies (2-5) also confirm the sequencing 
supremacy of ALF. 

For example, when ALF and two other instruments were assessed for 
sequencing precision (2,3), the high accuracy of ALF could not be 
matched by either of its rivals, who displayed sequencing errors of 
5-10% in the 200-300 base pair range. 

In another study (4), the leading competitor's DNA sequence error as 
a function of length increased rapidly from 1 % in the 0-350 
nucleotide range to about 17% at 500 nucleotides, reaching a plateau 
of 25% error at 560 nucleotides. Furthermore, to get reliable data, 
this instrument required a redundancy of 8.4 reads per nucleotide. 

In contrast, a standard ALF DNA 
Sequencer was more than 99% 
accurate over 500 base pairs and 
sequenced with a low overall 
redundancy of 2.8 (one third of 
the rival sequencer) in the course 
of the European Community 
Saccharomyces cerevisiae genome 
sequencing project (5). 

1. Datasupplied by M. UhUn and T. Hultman 4. Sequence length and error analysis of 
from routine sequencing Nn at the Royal Sequenase and automaW Taq cycle 
Institute ofTechnology.St~Im,Sweden. sequencing methods. BioTechnipues 14 

(1- 442447, Koop. B.F., Rowan. L.. 
2. Comparison of three non-isotop4c Chen, W.O., Deshpande, P., Lee, H.. 
aotomated DNA sequence analysis Hood. L. 
systems. Poster presentation at the San 
Diego C o n f e m  on Nucleic a&&, Nov. 5. An efficient low redundancy large scale 
20-22, 1991. Van Ranst, M., F i i ,  P.. DNA sequencing strategy: Primer walking 
Voet, M.. Volckaert, G.. Opdenakker. G. on plasmid and wsmid DNA using T7 DNA 

polymerase and fluorescein-15'dATP as 
3. Uniform scoring system for the internal lah9l. Submitted for publication in 
assessment of DNA sequencing accuracy. EioTechniques Vcss, H.. Wernann, S.. 
Meth. Mol. Wl. W. 3 (1992) 243-245, Zimrnermann, J., Gmthues, D. Sensen, C., 
Van Ranst. M., Fiten. P., Voet. M., Schwager, C., Stegemann, J., EIRe. H.. 
Volckaert. G.. Opdenakker, G. Rupp. T., Sproat. B., Ansorge, W. 

ALF - the most accurate D N A  sequencer available today. 

That2 100% certain. 

Fully automated base calling from a routine 800 base sequencing run. 
ALF was 100% accurate up to 740 base pairs (1). 

Ask for more information. 
Circle No. 43 on Readers' Service Card 
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Mark your calendar now! For the fifth SC~ENCE year, Science magazine and The Human 
Genome Organisation (HUGO) are 
pleased to sponsor the most compre- and HUGO Present hensive update on the genome project. 
The meeting will span issues in map- 
ping, development, signal transduc tion, 

lysis, medical ethics, and 

The genome project is having a revo- 
lutionary effect on medical diagnosis, 
biotechnology, and investigations in cell 
and molecular biology. 

What are the newest advances in 

How can the genome project be 
applied to understanding fundamental 
cellular processes? 

What are the latest developments 
in identifying disease genes? 

What are the social and policy 
issues facing us in the future? 

For answers to these questions and 
a complete update on the genome 
project, don't miss this meeting! 
----------------- 1 :send me Human Genome 1994 info today! I 

I 
I 
I 
I 
I 
I 
I 

THE GENES AND BEYOND I sbte zip I 
I Phone I 

HORIZONS IN MEDICINE, I I l Fax I BASIC RESEARCH, AND TECHNOLOGY I Mail or fax to. Global Tmde Productions. Inc., 2 0 3  Leesburg Pike, I Suite 1313, Falls Church, V4 22041 Fax (703) 671-7695. 

OCTOBER 2 - 5,1994 L----------------- 1 
Call (703) 671 -1 400 today or send 

WASHINGTON, D.C. in the coupon for more information. 
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EVEN AS A YOUNG MAN, 
Tommy k n e w  t h e r e  m u s t  b e  

a w a 

to  E X P R E S S  H I G H E R  L E V E L S  of 
R E C O M B I N A N T  P R  0 T E I N .  

Tommy never did get his hands on that ideal expression system. But you can with the Pichia 
Expression Kit, available only from Invitrogen. It gives you the tools you need to express the highest 
levels of your protein of interest - often in the range of gramslliter. 

The key to our high-level expression system is Pichia pastoris, a eukaryote with posttranslational 
modification pathways similar to those found in mammalian cells. Many scientists have reported 
expression levels in Pichia pastoris as high as 10 gramslliter. 
And the Pichia Expression Kit uses procedures and equipment 
common to bacteria, so it's faster and easier to use than bac- 
ulovirus or mammalian systems. 

@% I 
Save time by taking advantage of Invitrogen's high- 

quality Custom Pichia Expression Services. Our 
team of expert scientists will perform every step 
of Pichia expression for you, from subcloning your 

1 
gene of interest to high-level expression of your protein. 

Find out more about the expression system Tommy only 
dreamed of. Call Invitrogen today for detailed information about 
our Pichia Expression Kit and Custom PichM! Expression Services. 

3985 B Sorrento Valley Boulevard, San Diego, CA 92121 
1-800-955-6288 FAX 1-619-597-620 1 

.uop.n I*.dgrrrru Toll free Teiephone N m t e m  
krl(ro#nM T h a N a t h e 4 a n d s ~  
~e Schelp 26.9351 NV Leek Belgium 0781 11 173 
The NeUwlands Gennany0130810043 
Tel: (0) 594515175 Smtzerland 1551966 
FgX: (0) 594515312 Austria 06608127 

UK Tel: (0865) 781045 Fax: (0235) SS3420 
Frana, 05 90 72 49 
Sweden M0 793149 - Fax: 3423t101465 

Denmark 8001 8592 !c iv?ri l5  

Austria 43-1-8891819 Australia 614W69077 !=inland -77 lndia33-594127 Israel 972-8472583 
Oain 34-14091251 or 34-34580807 Singapae &TI41919 ~~ @-2IrXTY)7 



We Put 800 Scientists 
On The line Every Day 

Ulhen you need scientific information. turn to the experts at C I S .  
CAS has over 800 scientists on staff with one job - to make sure you have access 

to the best scientific information at the push of a button, or with a single phone call. 

Our experts read scientific literature from all around the world (in 50 different 
languages) to create the most accurate, comprehensive and up-to-date scientific 

databases available anywhere. 

So, whether it's online or in print, CAS is your one source 

. -' .<,,%+a gg:<p$j 
A Division of the American Chemical Society g*-:;%: &&gT:& 

.a p*,,. -:.*a 
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EeIowsllips for 

Congressional Diplomacy 
AAAS Congressional Science & Engineering AAAS Science, Engineering, & Diplomacy 
Fellows Program Fellows Program 

Fellows spend one year on Capitol Hill working with Fellows work in international affairs on scientific and 
Members of Congress or congressional committees as technical subjects for one year, either in foreign policy at 
special assistants in legislative and policy areas requiring the U.S. Department of State or in international develop- 
scientific and technical input. Two fellowships will be ment for the U.S. Agency for International Development. 
offered, with annual stipends of $40,000. One Fellow will be selected at State to focus in the areas of 

Technology Policy 
AAAS-Sloan Executive Branch Science & 
Engineering Fellows Program, and the AAAS- 
Critical Technologies Institute Science & 
Engineering Fellows Program 

Fellows spend one or two years, working in either the 
White House Office of Science and Technology Policy, or 
the RAND Critical Technologies Institute, providing 
expertise in industrial research and development, technol- 
ogy transfer, international competitiveness, and related 
issues. At least one Fellow wil l  be selected for each 
program. Applicants must have a minimum of five years 
industrial experience, as midlevel or senior executives. 
Stipends are negotiable, depending on qualifications and 
experience. Applicants must be U.S. citizens. 

biodiversity and conservation and approximately 12 
Fellows will be selected at USAID. The annual stipend 
varies with experience, starting at approximately $40,000. 
Applicants must be U.S. citizens. 

Environmental 
AAAS Environmental Science & Engineering 
Fellows Program 

Fellows work as special research consultants with the 
Office of Research and Development (ORD) of the U.S. 
Environmental Protection Agency for 10 weeks in the 
summer. The detailed, future-oriented research assists ORD 
in assessing the significance of long-range environmental 
problems. The stipend is $1,000 a week. Applicants must 
be U.S. residents. Ten Fellows will be selected. 

Applicants should be postdoctoral to midcareer scientists and engineers, from any physical, biological, or social science or 
any field of engineering. The programs are designed to provide each Fellow with a unique public policy learning 

experience; to make practical contributions to the more effective use of scientific and technical knowledge in the U.S. 
government; and to demonstrate the value of science and technology in solving important societal problems. All Fellows 

participate in a rigorous orientation on the relevant congressional and executive branch operations and foreign affairs plus a 
year-long seminar series on issues involving science, technology, and public policy. The Congressional, Diplomacy, and 

Technology Policy programs begin in September 1994, and the Environmental program begins in June 1994. 
All application deadlines are January 15, 1994. 
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Endocrinology 
Endocrlnology Under 35 

S c ~ e ~ t ~ f ~ c  Organ~zat~o~ A De Beills JIJ E Sch~pai~ JUSA) 
Rome, ltaly . May 25-27 

Paracrine and Autoerine Slgnals in the Hypothalamic Pltultary Complex 
Sc~ent~f~c Orga~~zat~on L Marr~n~ Jl) D de W~ed /NL) S M McCann JUSAJ 

Stresa, ltaly a September 9-1 0 

Endothelins in Endocrlnology 
Sc~ent~fic Orga~~zat~on 1 T Cameron (UKJ M J Dunn /USA) M Ser~o /I ]  
Florence, ltaly . October 6-8 

Immunology 
Differentiation Therapy 
S c ~ e ~ t ~ f ~ c  Orga~~zat~on A K~mch~ JlLJ G B Ross1 /lJ S Waxrnai JUSAJ 
Herzlia, Israel . March 7-1 0 

Cytokines: Basic Princlples and Pratlcal Appllcatlons 
S c ~ e ~ t ~ f ~ c  O r g a ~ ~ z a t ~ o ~  A K Abbas /USA) S Romagia i~ /I) 
Florence, ltaly a March 28-30 

Primary lmmunodeficlency Dlseases 
Sc~ent~f~c Orga~~zat~on F Alut~ Jl) M D Cooper JUSAJ F S Rosen /USA1 
Orvieto, Italy a June 18-21 

New Horlzons In Gynaecologlcal Malignancies 
Sc~ent~f~c Organ~zat~on D Ayalon (ILJ 
Eilat, Israel . November 16-1 8 

Reproduction 

ARES- 

SYMPOSIA 

A( 

Please 

Puberty: Basic and Clinlcal Aspects 
Sc~ent~f~c Organ~zat~on C Bergadd JARGJ 
Buenos Aires, Argentina April 6-8 

Male Factor in Human infertlllty 
Sc~ent~f~c Organ~zat~on J Tesar~k /FJ 
Paris, France a April 2 1-22 

lmmunocontraception 
Sc~ent~f~c Organ~zat~on 0 Nllsson /S)  
Uppsala, Sweden . June 30 -July 1 

Recent Advances In: 
Nutritional Aspects of Osteoporosis 
Sc~ent~f~c O r g a ~ ~ z a t ~ o ~  P Burckhardt /CHI R P Heaiey /USA1 
Lausanne, Switzerland a May 5-7 

Where Phenotype Does Not Match Genotype 
S c ~ e ~ t ~ f ~ c  O r g a ~ ~ z a t ~ o ~  M 1 New JUSAJ 
Volterra, Italy . October 13-1 4 

Gordon Research Conferences 
co-sponsored by Ares-Serono Symposia for Europe 

Fractals 
May 1 - 6 . San Miniato [I) 
Extrachromosomal Elements: Mltochondrla and Chloroplasts 

May I - 6 Volterra (I) 
Phase Transltlons In Non-Metalllc Sollds 

May 8 - 13 . Volterra [I) 
Bioelectrochemistry 

September 18 - 23 rn lrsee [FRG) 
New Visuallzatlon Technologies for Science Education 

September 25 - 30 rn lrsee [FRG) 
Modern Developments In Thermodynamics 

October 2 - 7 . lrsee (FRG) 

General Information 
No form of promotional activity by any pharmaceutical company is allowed at Ares-Serono Symposia Congresses. 

Tlere 18 ,PO charge for admns~on to t le  sc~ent~fic sesslons of the 1,-ternat~onal symposla 
Tle payme,-t of the reglstratlon fee lv~ll el-t~tle t le  partlc~pa~nt to the auxlllary co,-gress10,-a1 sen/lces 
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