


Now you can afford to explore more 
options and optimize more separations 
in less time on any HPLC or FPLC system. 
POROSamedia for Perfusion Chromatographya 
delivers high resolution at lox - lOOx the speed of 
conventional chromatography media. And with easy-to- 
use POROS Self Pack" technology, you can choose from 
more than 26 media chemistries for as little as $50* 
per column-in lOpm and 201m particle sizes. 

Discover how much more you can accomplish in the same 
time with the same budget using POROS Self Pack. Talk to 
your PerSeptive sales rep, or call toll-free today: 
1-800-899-5858 - ext. 7670. 

'Prices may be higher oukide the US. 

0 1994 PetSeptive Biowstems, he. 
FOR- and ~afusion ~ t o g r a p h y  are registaed trademarks of PerSeptive Biosystems. 
Self Pack, BioC&, and SPRINT are hackmarks d PerSeptive Biosystems. 
U.S. Patenta 5,019m 5,228,989 and 5,030352. 

CHOOSE FROM OVER 
26 CHEMISTRIES, INCLUDING: 

Strong Anion Exchange 
Weak Anion Exchange 
Strong Cation Exchange 
Weak Cation Exchange 
Hydrophobic Interaction 
Affinity 
Activated Affinity 
Metal Chelate 
Reversed-Phase 
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Our Thermal Cyclers. 
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In research and product 

the difference. GeneAmpa PC 

started quickly and easily Th 

reagents and protocols. Our s 

in the industry-translates i 

performance and unmatched 
- 

In fact, our track record in reliability has allowed us to 

reduce prices on all GeneAmp PCR Instrument Systems and 

offer an extended warranty. 

What about the future? GeneAmp PCR Instrument 

Systems are the tools for continuing innovations in 

laboratories around the world, including our own. This 

means new methodologies can be applied to your research as 

soon as they are available. Our new Applied Biosystems 

Division integrates our expertise and experience in PCR with 

a reputation for innovation, leadership and support in 

nucleic acid synthesis, genetic analysis and protein research. 

Together, we offer you the most comprehensive range of 

systems, technologies and support for your research. \6 Z , Y ~  
' +!! 

Invest in the PcR instrument syatem that won't limit 

your achievements. Fbr information about our new reduced 

prices and extended warranty, call 1-800-M5-5224 in the 

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

Eumpe WBamtsn. Gemmy Tel: 49-6150101-0 Fax: 49-6150-Xn-1W 
C ~ . d s  M i ! .  CanadaTaL 8W-66&69a Fax. 905821-8246 
Japan Tokya Japan Tel: 81-4-73808500Fax 81-4-7380-8505 
Latin Amwica Me*co Cb WxkoTet 52-5651-7077 Fax: 5 2 - 5 5 9 s  
Australia Melbouma. AustraliiTel: 61-3-212-8585 Fax: 61-3-212g5m 1 
Perkin-Elmer PCR mgmts are devebpad and 
maufaetured by Rocb Mdecubr Systans. Inc, 
Bnnefiburg, New Jeney, USA 
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Photomicrograph of garnet in crossed polarized light. granite in the Permian Oslo Rift. Analysis of the garnet 
The dark layers are nearly pure andradite (calcium-iron provides information on the evolution of the hydrother- 
garnet), whereas the light layers also contain varying mal system during metamorphism. (Field width is 3.2 
amounts of grossular (calcium-aluminum garnet). This mm.) See page505. [Photomicrograph: Bjern Jamtveit] 
sample is from the metamorphicaureole of the Drammen 

RESEARCH ARTICLE Parallel Neuronal Mechanisms for 
Short-Term Memory 

Life on Land in the Precambrian 494 E. K. Miller and R. Desimone 
R. J. Horodyski and L. P. Knauth 

Phospholipase D: A Downstream Effector 523 
REPORTS of ARF in Granulocytes 

S. Cockcroft, G. M. H. Thomas, A. Fensome, 
Dynamics Affecting the Primary Charge 499 B. Geny, E. Cunningham, I. Gout, I. Hiles, 
Transfer in Photosynthesis N. F. Totty, 0. Tmong, J. J. Hsuan 

J. N. Gehlen, M. Marchi, D. Chandler 
Maspin, a Serpin with Tumor-Suppressing 526 

Decomposition of the Modulated Waves 502 Activity in Human Mammary Epithelial 
in a Rotating Couette System cells 

Y. Takeda, W. E. Fischer, J. Sakakibara Z. Zou, A. Anisowicz, M. J. C. Hendrix, A. Thor, 
M. Neveu, S. Sheng, K. Rafidi, E. Seftor, R. Sager 

Constraints on Transport and Kinetics in 505 
Hydrothermal Systems from Zoned Garnet Visualization of Quanta1 Synaptic 529 
Crystals Transmission by Dendritic Calcium Imaging 

B. Jamtveit and R. L. Hewig T. H. Murphy, J. M. Baraban, W. G. Wier, 
L. A. Blatter 

Glacial-Interglacial Changes in Moisture 508 
Sources for Greenland: Influences on the Locally Distributed Synaptic 532 
Ice Core Record of Climate Potentiation in the Hippocampus 

C. D. Charles, D. Rind, J. Jouzel, R. D. Koster, E. M. Schuman and D. V. Madison 
R. G. Fairbanks 

TECHNICAL COMMENTS 
Large First Hyperpolarizabilities in 51 1 
Push-pull Polyenes by Tuning of the Bond Experimental Support for the 536 
Length Alternation and Aromaticity "Hydrophobic Zipper" Hypothesis 

S. R. Marder, L.-T. Cheng, B. G. Tiemann, A.M. GronenbornandG. M. Clore 
A. C. Friedli, M. Blanchard-Desce, J. W. Perry, 
J. Skindh~j Alzheimer's Disease and Possible Gene 537 

Interaction 
Meiosis-Induced Double-Strand Break 51 5 P. St George-Hyslop, D. C. McLachlan, T. Tuda, 
Sites Determined by Yeast Chromatin Structure E. Rogaev, H. Karlinsky, C. F. Lippa, D. Pollen; 

T.-C. Wu and M. Lichten M. A. Pericak-Vance, E. H. Corder, A. M. 
Saunders, P. C. Gaskill, W. J. Strittmatter, 

Effective Tumor Vaccine Generated by 518 A. D. Roses, D. E. Schmechel, G. W. Small, 
Fusion of Hepatoma Cells with Activated J. L. Haines 
B Cells 

Y. Guo, M. Wu, H. Chen, X. Wang, G. Liu, 

502 
Fluid flow: rolling 
ind rotating 

IBSR AAAS Board of Directors Indicates accompanying feature 
F. Shemood Rowland Alan Schriesheim SCIENCE (ISSN 00366075) 1s published weekly on Friday, except aarmnt number. Send change of address to Scimcs, P.O. Box 

Retiring President Jean'm, M. Shreeve the isst week In December, by the American Association for the Ad- 2033, Marion, OH 4WX-2033. Wngk copy rk $6.00 per issue prepaid In- 
Chairman Chang-Lin Tien vancement of Science, 1339 H Street, NW, Washington, DC 20005. Sac- dudes surface postage; Guide to Bldechnology Products and Instruments, $20. 

Eloise E. Clark warren M. washington onddass paslage (publication No. 484480) paid at Washington. DC, and addi- Bulk rates on request. Aumorintion to photaapy material for internal or per- 

President N~~~~ S, wexler tional mailing offices. Copyright O 1994 by the American Association for the sonal use under circumstances not falling within the fair use provisions of the 

Francisco J. Ayah Advancement of Science. The M!8 SCIENCE k a registered hademark d the Cc+yrightAcl is granted by A4AS to libraries and other users registered with 

President-elect A4AS. Dotneetic indiivklual membership end subsniption (51 issues): $92 ($50 the Copyright Clearance Center (CCC) Transactional Reporting Service, 

William T, Golden 
aliocatedtosukription). DomesticlnsMut'onalsubscrlption (51 issues): $215. provided that the base feeof $1 per copy pius$0.10 per page is paiddlrectiy 

Robelt A Fmach Treasurer 
Foreign postage extra: Mexico, Caribbean (surface mall) $50; other coun- to CCC, 27 Congress Street. S&m, MAOISM. The aentnication code for Sci- 
tries (air assist delivery) $95. First class, airmail, student and emeritus rates ence is 0036-8075183 $1 + .lo. Science is indexed in the Reader's Guide to 

Florence P. Haseltine Richard S. on request. CanadianrateswithGSTavailableuponreq~est,GSTXl254881~. Periodical Literature and in several specialized indexes. 
William A Lester, Jr. Executive Officer Change of addre+r: allow 6 weeks, giving old end new addresses and 1 ld i i i t  

SCIENCE . VQL. 263 28 JANUARY 1994 



Quick as  a Flash - 
Minipreps in Minutes! 

The new QlAprep system from QIAGEN provides: Use the QlAprep Plasmid Kits to prepare plasmid DNA for 

20 pg DNA per prep, 
applications such as radioactive sequencing, ligation, 

I transformation, and restriction enzyme 
48 preps in 60 minutes, 
DNA elution in TE, and 

analysis. 

safe, non-toxic procedures. Say goodbye to ethanol, boiling water, 

The QlAprep system is based on a 
and toxic compounds forever. QlAprep 

unique silica membrane that selectively 
Plasmid Kits make purifying DNA faster 

binds plasmid DNA in the presence of 
than ever . . . quick as a flash! 

high salt. 20 pg of pure plasmid is To receive additional information about 
eluted in 100 p1 of TE, ready-to-go. Two the QIAprep-spin Plasmid Kit or the 
convenient formats are available: microspin columns for a QIAprep-8 Plasmid Kit, or to have a product specialist 
few preps or 8-well microtitration strips for high throughput. contact you, please contact DIAGEN or your local distributor. 

DIAGEN GmbH: Max-VolmerStmBe 4, 40724 Hilden, Germany, Orders (0)2103-892-230, Fax (012103-892-222. Technical Sewice (0)2103-892-240 
QUOEN Inc.: 96W De bb Amw, Chah*orh, CA 9131 1. WA. brden 800-4268157. Fax 818-718-2056, Tschnml M c e  800-DNA-PREP (800-362-7737) 
DISTRIBUTORS: AUSTRIUI: FSE Rv. Ltd. 1031-8686806 AUSTRIA: BIO-TRADE 111.889 18 19 BENEWX: Wesfbum B.V. NL 10331-950094 
0: (0781-1 19815 (toll free) DENMI\& K E ~  lab 1441-88 72 00 FINUND: K E B ~  .lab Cy (01-804 4900 FRANC< h e r  (1 1-45-32-35-1 7 
GREECE: 8 'wAm~m Ud. (01 1-64361 38 HOW KONG/CHIM A m a h  I&n&ml Ud. (8521-724 5082 INDU: Onelix: (1 1)-550 M63 ISRIEL: BK)-LAB 
Lobmtories Ud. 102)-524447 I TU I :  Genenm (M-Medical srl) (055) 5001 871 JAPIN: FUNAKOSHI Co., Ud. (03)-5684-1620 KOREI: LRS Labmtories, 
Inc. (021 924-8697 NORWAI: KEBO lab 22903051 PORNOIL: IZASA PORTUGAL, LDA. (11-7570740 RU: W E H E A D  SCIENTIFIC SUPPUES 
1021 ) 981 1560 SINGAPORE: n9.5 Trading Pte Ud. (Biotech Branch] 292 9783 SPUN: IZASA S.A. (91 1-663-05-00 SWEDEN: KEBO lab (08) 621 34 00 
SWITZERUND: KOMRON Inshumenis AG (01)-733-5-733 TAMTIN: Form Industrial Co., Ud. (02)-736-7125 UK: w i d  Ud. (081)-614 IOOO 
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edited by PHIL SZUROMI 

Order from chaos 
Fluid entrained between a sta- 
tionary and a rotating cylinder 
develops increasingly complex 
turbulence as the rotation rate 
is increased. Both axial vortices 
and azimuthal waves appear. At  
the highest rotations, the mo- 
tion of the azimuthal wave is 
modulated by a second wave; 
the overall motion becomes qua- 
si-periodic and has been thought 
to be fundamentally chaotic. 
Takeda e t  d. (p. 502) used ultra- 
sonic Doppler analysis to map 
the so-called modulated wavy 
vortex flow and find that a small 
number of individual modes suf- 
fices to account for the whole 
velocity structure. For once, a 
case of turbulent motion is sim- 
pler than it first appears. 

Fickle fluids 
Mixing of fluids of different ori- 
gins, for example, magmatic and 
meteoric fluids, are common in 
many hydrothermal systems 
and can lead to the deposition 
of important ores. Jamtveit and 
Hervig (p. 505) show that ion 
microprobe analysis of stable 
isotopes, halogens, and rare 
earth elements in single garnet 
crystals (see cover) can be used 
to trace the history of fluid flow 
and fluid sources in such sys- 
tems. Analysis of garnets from 
the Oslo Rift reveal that mete- 
oric fluids replaced magmatic 
fluids as the garnets grew. 

Precambrian gardens 
When did life originate on land? 
While some geochemical data 
have been suggestive of terres- 
trial plant life during the Pre- 
cambrian (before about 600 mil- 
lion years ago), fossil evidence 
of land plants has been lacking 
in rocks formed before about 
500 million years ago. Horo- 

Storm tracks in the past 
The dramatic and rapid changes 
in '80/'60 ratios with depth in 
ice cores from Greenland record 
broad changes in past climate that 
could reflect changes in tempera- 
ture, sources of precipitation and 
thus polar atmospheric dynam- 
ics, or other factors. In a modeling 
study, Charles et d. (p. 508) show 
that the changes in source regions 
of moisture likely had a profound effect. The results suggest that at 
times, over particularly northern Greenland, moisture from the 
North Pacific with quite low '80/'60 ratios may have replaced 
moisture derived from the North Atlantic and North America. 

N. Atlantic moisturc - -  

dyski and Knauth (p. 494) now 
describe plant microfossils from 
two Precambrian karst terranes 
in the southwest United States. 
The microfossils resemble cy- 
anobacteria, and their occur- 
rences suggest that these plants 
lived close to or on the Earth's 
surface at least 1200 million 
years ago. Extensive microbial 
communities would have im- 
pacted erosion, chemical weath- 
ering, and cycling of elements 
such as carbon. 

Engineering 
nonlinearity 

Optical properties, particularly 
nonlinear properties, are tightly 
coupled to a material's molecu- 
lar structure. Marder et d. (p. 
5 1 1) report dramatic improve- 
ments in nonlinearity that re- 
sult from strategically engineer- 
ing the n-electron system ofcon- 
jugated polyene molecules. A 
logical control of molecular ge- 
ometry enables the authors to 
achieve unusually high values 
of the second-order hyperpolar- 
izibility in organic chromo- 
phores. Background and com- 
ment on current research in this 
technologically important area 
are provided by Braas in his 
Perspective (p. 487). 

One-step tumor 
vaccine 

The ability of tumor cells to 
evade the immune system is cru- 
cial to their survival and growth. 
Guo e t  d. (p. 518) have shown 
that rat hepatoma cells become 
more immunogenic when they 
are fused in vitro with activated 
B cells. The resultant hybrid 
cells lose their tumorigenicity 
and, when injected into rats, 
they can both prevent the de- 
velopment of hepatomas and 
cure established hepatomas. If 
broadly applicable to other tu- 
mor types, this vaccine strat- 
egy-by virtue of its simpli- 
city-will be a welcome addi- 
tion to current strategies in can- 
cer immunotherapy. 

Memory and 
game shows 

The  television game show 
"Concentration" tested how 
well contestants could recall the 
location of one of a pair of 
phrases, that were hidden be- 
hind an array of panels, and sub- 
sequently name which location 
concealed a matching pair. 
Miller and Desimone (p. 520) 
have identified two types of vi- 
sually responsive cells in the 
inferior temporal cortex of mon- 

keys. One type displays a dim- 
inished response to a stimulus 
that matches any member in a 
series of stimuli. The second type 
shows an enhanced response 
only when the stimulus matches 
the first one in the series. These 
cells provide support for the 
suggestion tha t  incoming 
stimuli are deposited into one 
storage cache automatically, but 
also can be held in another 
buffer if actively needed. 

Tumor suppressor gene 
An essential step in tumor cell 
metastasis is the ability to in- 
vade through the extracellular 
matrix. Zou e t  d. (p. 526) have 
identified a gene that may be 
crucial to this process in breast 
cancer. The gene encodes a pro- 
tease inhibitor, "maspin," that 
is expressed in normal human 
mammary epithelial cells but 
not in most breast cancer cells. 
Reintroduction of maspin into 
breast cancer cells reduces their 
ability to form tumors in mice 
and their invasive capacity in 
vitro. Maspin is thought to func- 
tion as a tumor suppressor. 

Shared strength 
Intense synaptic activity can 
result in long-term potentia- 
tion, or LTP, in which there is a 
long-lasting increase in synaptic 
transmission between neurons. 
Schuman and Madison (p. 532) 
studied LTP in CAI pyramidal 
neurons in hippocampal slices. 
They found that induction of 
LTP in a neuron, as monitored 
by excitatory postsynaptic po- 
tentials (EPSPs), could lead to 
similar EPSP responses in nearby 
neurons but not in more distant 
neighbors. A possible mechaniim 
for this effect would be the ac- 
tion of a diffusible messenger, 
such as nitric oxide. 
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Sensitive.. .Precise.. .Accurate. 
Standard curve for IL-6 in serum diiuent Cytokines exert their effects at extremely low concentrations 

using the 2 hour shaker option. in the presence of many other bioactive proteins. Quantikine 

3 immunoassays provide precise determination of cytokines in 
t very complex biological samples. 

Sensitivity in the picogram range 
Tested for cross reactivity with all available cytokines 
Assay time - 2.0 - 4.5 hours 
Precoated 96 well strip plates 
Prediluted HRPO-conjugated second antibody 

0.01 
1 10 100 Diluents for SerumIPlasma and Cell Culture Media 

IL-6 CONCENTRATION (pglmL) 
Low inter-and intra-assay CV's 

To obtain a catalog, detailed product information or to place an order: 
In North Americe Contact: 

KDMc%Z$les N.E 
Minneapolis, MN 55413 
Telephone: 800-343-7475 
Fax: (61 2) 379-6580 

In Europe Contact: 

R&D Systems Europe 
4-1 0 The Quadrant, Barton Lane 
Abingdon, Oxon OX14 3YS 
Telephone: +44 (0235) 531074 
Fax: t44 (0235) 533420 

In Japan Contact: 

Funakoshi Co., Ltd. 
$7, Hongo 2Chome 
Bunkyeku, Tckyo 113 
Telephone: 4 1  (03) 56841 622 
Fax: 4 1  (03) =I633 SYSTEMS 

Flwphone: 
Belgium: 078 11 04 68 
Denmark: 80 01 85 92 

France: 05 90 72 49 Nolway: 800 1 1 033 
Netherlands: 060 225 607 Sweden: 020 79 31 49 

4rde No. 7 on Readers' Service Card . 
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Glycoprotein reagents ... 
tailored for discoverv 

At New England Biolabs we realize the importance 
of understanding the function of post-translational 
modification. In fact, to assist you in these studies, 
NEB now offers an expanded line of glycobiology 
products. Discover our unique array of exoglycosi- 
dases and familiar endoglycosidases to experience 
high specificity and exceptional purity. So, when 
your protein is all dressed up with nowhere to go, 
call (800)-NEB-LABS. 

ry nc. I 

1 
LI 

An Expanded Selection of 
Highly Pure Glycoprotein Reagents: 
Exoglycosidases Catalog Numben 
Neurarninidase 720s 720L 
N-Acetyl-&D-He~osaminidase~ 721s 721L 
PN-AcetylglucosaminidaseA 722s 722L 
a 1 -3,4 FucosidaseA 723s 723L 
a 1-2 FucosidaseA* 7243 724L 
a 1 -3,6 GalactosidaseA 725s 725L 
PI-3 GalactosidaseA 7263 726L 
a 1-6 Mannosidas? 7273 727L 
a2-3 Neuraminidase 728s 728L 
a 1 -2,3 MannosidaseA* 729s 729L 
a 1 -3,6 MannosidaseA* 730s 730L 
ADkwered and characte&ed at New England Blohb Inc. in Ximhmonas manihotis 
*Please inquire for avaUabiUty 

Protein Molecular Weight Markers 
Broad Range 
(20Q,000-2,500 daltons) 

New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (508) 927-5054 Fax (508) 921-1350 
New England Biolabs Ud., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 
New England Biolabs GmbH, Federal Republic of G e m y  Tel. (061%) 3031 Fax (061%) 83639 
New England Biolabs Ud., UK TeL (0800) 31 84 86 (0462) 420616 Fax (0462) 421057 

EW ENGLAND 

DtTNWlORSc AustraUa (075) 94-0299; Belgium 078 119815; Bmil(011) 663565; Denmark (31) 56 20 00; Finland (90) 420-8071; FRace (1) 34 60 24 24; Greece (01) 5226547; ladla 
(542) 311473; Israel (03) 535-1205; Italy (02) 38103171;1apna (03) 3272-0671; Korea (02) 5560311; Medm (5) 519-3463, Netherlands (033) 95 00 94; New Zealand (09) 41&3039; Notway 
22 22 04 11; PR d China (I) 2544399; Portugal (01) 858 IS 64; %@pore 445 7927; Spain (01) 594 0806; Sweden (08) 734 8300; Switzerbnd (061) 481 47 13; Tahvan (02) 8964437 
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Pulmonary Artery, HPAEC Aorta, HAEC Umbilical Vein, HUVEC 

Normal Human Endothelial Cells in 
Low Serum (2%) Medium, E G M  

Each EndoPackm is a complete cell system containing either cryopreserved or proliferating cells, optimized 
low serum medium and the necessary reagents for subculture and propagation of the cells in vitro. 

EndoPacksTM are routinely used in drug discovery, cardiovascular and cancer research and basic research. 
Endopack-AOm, Endopack-PAT%nd Endopack-UVTM are just three in our product line 

which has grown to 13 complete cell systems providing dermal, vascular and airway cells. All systems 
are performance and virus tested. You may also purchase each component from any system separately. 

For more information, in the US & Canada simply call (800) 852-5663 (voice) or (619) 541-0823 (fax). 

NORMAL HUMAN CELL SYSTEMS" 
In the BENELUX call SANBIO bv at: + 31 4132 511 15 In FRANCE call TEBU at: (01) 34 84 62 52 In GERMANY & AUSTRIA call CdlSystems, GmbH at: 49 + (02228) 8057 

In ITALY call DlDspa at: (02) 4009 0222 In JAPAN call KURABO Industties, Ltd. at: 0720 20 4504 In SCANDINAVIA call Cytotech at: 45 + (042) 24 90 41 
In SPAIN & PORTUGAL call LABCLINICS at: 34 + (93) 347 35 11 In SWITZERLAND call BIOREBA AG at: + 41 61 712 11 15 

In the UNITED KINGDOM & IRELAND call TCS Biologicals, Ltd. at: 44 + 0296 71 4071 

0 Clonetics Copfation 1993, all rights resewed. 
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The new dimension in expression andpun'Fation of recombinant proteins 

streptavidin recombinant protein 

Lysate after 
one step 
purification 

The new Sfrep-tcrg kit allows efficient bacterial expression of 
foreign proteins in E.coli followed by a singlestep purification 
under extremely mild conditions. Thus, even the purification of an 
oligomeric protein is possible (cf. thegel picturedemonstrating 
the purification of an antibody Fv fragment composed of the 2 
variable domains). The system is based on a short peptide 
sequence encoded on the expression vector pASK60-Sfrep'. 
The Strep-hd sequence of only 10 amino acids iscoexpressed 
at the C-terminal end of the recombinant protein and ensuresa 
highly efficient binding to streptavidin. This can be used for 
detection and quantitative purification of recombinant proteins. 
Thevector pASK60-Sfrepcarries a polylinkerwith restriction 
sites for the precise fusion of the OmpA signal peptide at the 
N-terminus and the Strep-hgatthe C-terminus. 

T gh versatil.., 
r- 
of the streptavidin/ 
biotin system 

v A 
i n p  In a 

r d c t o r  and L 

ressed at the 
end 

f your recor-Mi 
koteir- 
'vA 
A 

allows unparallelel 
one-step purification 
of your expressed 
protein on immolril~zed 
streptavidin. 

Induction of expression is followed by protein secretion into the 
periplasmic space of E.coli where the signal peptide is cut off. The 
Sfrep-tcrggedprotein is purified in a single step by affinity 
chromatography on immobilized streptavidin out of the 
periplasmic extract. Due to its small size, the Sfrep-tcrgpeptide 
needs not be removed for most applications and can be 
conveniently used for the detection of the protein in an ELlSA or 
Western blot. 
The Strep- kit containsvector pASK60-Sfrep, 4 prepacked 
reusable affinity columns and all buffers required for expression 
and purification. 

'Schmidt&Sbma, Rot. Engineering 6,109-1 22 (1 993) 
'Patent pending 

Germany: Biometra, biornedizinische Analytik GmbH, Rudolf-WissellStr. 30, D37079 Gottingen, 
Postfach 1544, D37005 Gitingen, Tel. 055 1 /506860, Fax 055 1 /5068666 

U.K.: Biometra Ltd., Whatman House, St. Leonard's Rwd, 20/20 Maidstone, Kent ME 16 OLS, Phone 062267 88 72, Fax 0622-75 27 74 
. Us.: Biometra Inc., 550 N. Reo St., Tampa, FL 33609-1 01 3, Phone 81 3/2875132, Fax 81 3/2875163 
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New EasyTiddM ambient shipped radiolabeled nucleotides from W o n t  NEN. 
0 Easy to use. Shipped in NENSURE" vials without dry ice. No need to thaw, just store in 

the refrigerator at 4°C. 
o Easy to see. Colored with an inert dye for easier pipetting. 
o Easy on the environment. Less bulky packaging, and no Styrofoam@ to recycle. 

EasyTides perform like the products you use now. Available in32e33P, and%-nucleotides. 
Try EasyTides the next time you order. For information or to order, call 1-800-551-2121. 
Or call FaxBack at 1-800-666-6527 and request document 9001. 

1-2121 9 Canada 1-8OC-3878391 Australla +61 (008) 257149 Belgum +32 (02) 7242717 
Denmark +45 31506610 France 1011 6982 5450 Germany +49-6172-872600 9 Italy (021 25302 4811483 $mD Japan +81 (03) 3224-8763 Lat~n Amer~a/Asia Pa~ff~c Fax +1 (617) 426-2464 Netherlands +31 (073) 206550 
Sweden +46 (08) 7503700 Switzerland +41 (01) 8410330 Un~ted K~ngdom +44 (04381 734865 

Manufactured under an IS0 9001 quehty system UL8 and apprared by BSI. 
Styrofoam* is a registered trademark of the bq , nY . 

DuF'ont NEW 
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LAMBDA - 10 

Labconco's Dual Programmable Power Supply 55ms Switching Time Between 
r:1+.-.- 

for electrophoresis applications packs the 
power of two supplies into one compact unit. 

upurnued Switchg ~ecnnology, 
Control each side of the power supply independently, Ainimal 1 '- - 
Run two applications with different parameters simultaneously. 
Remember up to five different programs on each side. 
Achieve 3000 volts output on each side. High Speed Sh 

Call now for your Ur FREEemophoresis and Sqmtions Technology I Mounting Adapt 
Produa Wog or see us at PittCon booth #6217. vIost Microscopes 

W n c o  Corporation 
881 1 Prospect Avenue 
Kansas City, MO 64132-2696 

Uuixell -a revolution 
20 years ago are one of the most intriguing family of 
proteins to be discovered in the sea. They are effective as 
cryoprotective and hypothermic preservation agents for a 
number of cell types, tissue structures and even ana transrer o 
mammalian organs. Additional research is beginning on 
their use for food preservation, frost bite protection and 
as ion channel blockers. 

A/F Protein, Zn~...solves The Problem of 

For more information call or write: 4 F 

A/F Protein, Inc. I 
72 Bonad Rd. Selected cell beng  dra:ln into Q u x e I  s o a s s  T ~ c r o p p e t t e  All other 

cells remaln und~sturbed 

Stoelting Co. 620 Wheat Lane 
Wood Dale, IL 60191 USA 
(708) 860-9700 
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NEW HPLC 
APPLICATION 
HANDBOOK 

The solutio~ts to ycsu; 
HPLC separation needs 
are in the new Hamilton 
1 .%-pago HPLC Appficn- 
tion Hnttdbook. 

specificatio~% a methods 
section, and column care 
information. 

For your FREE copy of 
the HPLC Application 
Handbook, call 8001648- 
5950 or use the reader 
service card. 
/ . >  

I 

THE MEASLIRE OF EXCELLENCE% 

HAMILTON COMPANY 
4970 ENERGY WAY 

RENO, NEVADA 89502-4178 
8001648-5950 OR 7021858-3000 
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One of the best kept secrets in molecular biology.. . 

AMPLIGASE" 
THERMOSTABLE DNA LIGASE 

Ligation Amplification (LCR) 
A geometric amplification method with advantages over PCR. 

Template DNA 
+ 

Oligo probes A,B,C, and D (25 pmol each) 
were incubated with 5 U AMPLIGASE in 25p1 
of AMPLIGASE buffer. Reactions were cycled 
40X for 1 minute at 94°C and 2 minutes at 
65°C. then seoarated bv PAGE and stained I 
with ethidium'brornide: In the presence of 
0.25 pmol of target DNA (right lane), the tar- 
get sequence is amplified by formation of the 
ligation products AB and CD. 

Products 

Repeat Expansion Detection  RED^'' 
A powerful new method to detect trinucleotide repeats associated with 
Fragile-X Syndrome, Spinobulbar Muscular Atrophy, Myotonic Dystrophy, 
Huntington's Disease, and other genetic diseases. 

AMPLIGASE is highly specific. 
It has no blunt-end ligation activity. 

AMPLIGASE is extremely thermostable. 
Schalling et al.1 report that "AMPLIGASE is active up to 500 cycles 
or 16h of cycling." The half-life is 48h at 65°C and > 1 h at 95°C. 

AMPLIGASE is exceptionally active. 
One unit of AMPLIGASE is equivalent to at least 15 of the units 
described elsewhere. 

1. M. Schalling, T.J. Hudson, K.H. Buetow and D.E. Houseman, Nature Genetics; 
4: 135-1 39,1993. 

2. V. Morell, Science; 260: 1422-1 423, 1993. 

'AMPLIGASE is a trademark of Epicentre Technologies, Madison, WI, USA 

EPICENTRE TECHNOLOGIES 

1202 Ann Street 
Madison, WI 5371 3 

800-284-8474 
... when you need to be sure of the quality 

EPICENTRE's products are also available from the following distributors: 

AUSTRALIA: Andromeda Scientific, Tel. 021418-1684 AUSTRIA: ViennaLab, Tel. 01174040-190 
BENELUX: BlOzym Nederland BV. Tel. 0451327-755 CANADA: Cedarlane Laboratories. Tel. 8001268-5058 
FRANCE: TEBU SA, Tel. 1134-84-62-52 GERMANY: BlOzym Diagnostik GmbH, Tel. 515W2075 ITALY: 
SPA-BioSPA Division, Tel. 021891391 JAPAN: Bokusui Brown Co. Ltd., Tel. Osaka 061441-5103; Tokyo 
03135456720 or Cosmo Bio Co., Ltd., Tel. 0313663-0722 KOREA: LRS Laboratories, Inc., Tel. 0W924-8697 
NEW ZEALAND: lntermed Scientific Ltd., Tel. 091443-1284 NORWAY, DENMARK, FINLAND, ICELAND, 
SWEDEN: MedProbe AS (Oslo), Tel. 47-2W200-137 SINGAPORE: SCIMED (ASIA) PTE. Ltd.. Tel. 266-1884 
SPAIN: Ramon Comet SA, Tel. 34-3/237-5562 or ECOGEN S.R.L., Tel. 34-W456-0607 SWEDEN: Bio-Zac AB, 
Tel. 058W503-74 SWITZERLAND: INOTECH AG, Tel. 057/26-11-00 TAIWAN: PROTECH, Tel. 21381-0844 
UNITED KINGDOM: CAMBIO, Tel. 0223166500 

For other countries, please contact EPICENTRE TECHNOLOGIES at Tel. 608/25&3080 or Fax 608/25&3088. 
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Endocrinology 
Endocrinology Under 35 

Sc~entitic Organ,zation A De Bellis JIJ a E Schipan~ JUSAJ 
Rome, ltaly . May 25-27 

Paracrim a d  Autocrine Signals in Uve Hypothalamic Pituitary Complex 
Sc~entihc Organ~zation. L. Marr~ni JlJ D de W~ed JNLJ S M McCann JUSAJ 

Stresa, ltaly 1 September 9-1 0 

Endothelins in Endocrinology 
Scient~fic Organ~zat~on. I T Cameron (UKJ M. J Dunn JUSAJ M. Seno JlJ 
Florence, ltaly 1 October 6-8 

Immunology 
Differentiation Therapy 
Sc~entltic Organizat~on A Kirnch~ (ILJ G.B. Rossi JlJ 8. Waxrnan (USAJ 
Herzlia, Israel . March 7-1 0 

Cytokines: Basic Principles and Pratical Applications 
Sc~ent~fic Organ~zat~on A K Abbas JUSAJ S Rornagnan~ JlJ 
Florence, ltaly March 28-30 

Primary Immunodeficiency Diseases 
Scient~fic Organ~zation F AIU~I JlJ M D Cooper (USAJ F S Rosen (USAJ 
O~ieto,  Italy June 18-21 

New Horizons in Gynaecologicai Malignancies 
Sc~entific 0rydr11zatior-i D Ayaloil JILJ 
Eilat, Israel 1 November 16-1 8 

Reproduction 
Puberty: Basic and Clinical Aspects 
Sc~entlfic Organizat~on C Bergadd JARGJ 
Buenos Aires, Argentina . April 6-8 - 

Male Factor in Human infertility 
Scient~>c Organization J Tesarik JFJ 
Paris, France April 2 1-22 

Immunocontraception 
Scrent~fic Organization 0 Nilsson (SJ 
Uppsala, Sweden 1 June 30 -July I 

Recent Advances In: 
Nutritional Aspects of Osteoporosis 
Scientific Organizat~on P Burckhardt JCHJ - R. P. Heaney (USAJ 
Lausanne, Switzerland 1 May 5-7 

Where Phenotype Does Not Match Genotype 
Sc~ent~fic Organ~zat~on M I New JUWJ 
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: Mitochondria and Chloroplasts 
May I - 6 1 Volterra (I) 
Phase Transitions in Non-Metaiiic Solids 

May 8 - 13 1 Volterra (I) 
Bioelectrochemistry 

September 18 - 23 . lrsee [FRG) 
New Visualization Technologies for Science Education 

September 25 - 30 . 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. 

There 18 no charge for adm~ss~on to the scient~fic sesslons of the international symposia 
The payment of the regrstration fee wrll entitle the partlclpant io the aux~liary congress~onal servlces 
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AU Yours Free! 
Introducing Bio-Rad's 1994 Catalogs 
How can a busy researcher sort through the stagger- 
ing number of products available for chromatography, 
electrophoresis, blotting, molecular biology, image 
analysis, and ELISA? One ood way is to make sure d you have this year's Bio-Ra catalogs. 

Bio-Rad's Life Science Research Catalog has 
become an invaluable source book in laboratories 
throughout the world. More than 5,000 research 
tools are featured in the 1994 edition of the industry's 
most comprehensive catalog of materials, equi ment, R and systems for Life Science applications. T e 400 
page catalog is packed with products, and includes 

applications data, specifications, selection guides, 
and abundant tips on how to use these products and 
techniques to best advantage. 

Bio-Rad's Liquid Handling Catalog includes 
detailed information on hundreds of liquid transfer 
products necessary in any a lication, and provides 
technical tips valuable in all &I oratories. 
For your free copy of this year's catalogs, check the 
appropriate title on the response card. Choose either 
one or request both, they're yours free for the 
asking. Stay current in your field. Request your 
Bio-Rad catalogs today 

Life Science Group ~ ~ ) ~ * @ 0 2 - ~ ~ . ~ a ~ ) ~ ~ ( 1 ) - ~ T ~ 0 1 ~ @ ~ 5 6 1 1 ~ @ ( s w ) ~ 7 1 3 * @ ( 0 1 ) 2 5 6 9 1 ~ 1 * ~ ( 1 ) ~ ) 8 0 ~ ~ % ~ ~ a ~ 0 3 1 ~ ~ ~ 0 ~ ~ ~ 1 6 0 9 1 *  
@ ~ - 7 5 1 5 * @ ~ * @ ~ * @ ~ 3 0 9 9 * @ ( 8 6 ) 4 1 3 2 5 2 9 * @ ( 9 1 ) 6 6 1  ~ 8 5 * @ 4 6 ~ ) & 7 3 6 ( ~ 3 ~ * @ 0 1 - 8 1 0 1 6 T * @ a ~ ~ 1 8 1 1 %  

Sffi 099099 
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i 
Point and click. Drag 

and drop. Launch from the I 
desktop. For biological and I 
life science researciers, the 1 Now it's easier than ever to Macintosh create compelling ha made it papers eiuier , 

full of great-loolung graphics. to improve your image. Dynamics No-Mo1ecd- can help YOU 

L 
~ffers - . - _ - 

image anaLys& systems and networking 
1 options to boostpurproductivity. 

improve your image, as 
well. That's because you can 
combine the world's best 
filmless autoradiography 
systems with the best 
graphics systems. And it's as 
easy as point and click. 

Click to start your scan 
on the Phosphorhager. 
Then drag your scanned - - 

I image and drop it onto your 

I I ~ a ~ d e s k t o ~ .  To analyze 
your blots and gels, simply 

I I launch ~ ~ - h & e "  or IPLab I 
Gel: our powerful new i 
image adys is  programs for 
Macintosh. And you can 
annotate your image and 
integrate it with your results 
to produce camera-ready 
art for publication. 

Molecular Dynamics and 
Macintosh - a whole new 
way to improve your image. 
To learn more about 
Macintosh solutions from 
the world leader in image 
analysis, call us in the U.S. 
at 1-800-788-0634. In 
Europe, 44 (732) 762565. 
In Australia, (03) 810-9572. 

Quantitate 
your blots and 
gels with MD- 
Image" or lPLab 
Gecnew Mac 
image analysis programs 

Phosphorhager 
and Macintosli. 

rn Molecular 
Dynamics 

Molecular Dynamics, 880 East Arques Ave., Sunnyvale, CA 940864519 
D 

01993 Moleculv Dynamics All wmpany andlor pmdw m u  are rradwarks of their m p 5 ~  wmpaniu. 
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One Fluorimeter Fits AIL 

DNA @antitation Gel Scanning 

Encyme Kinetic Analysis Mimopkate Assays Steed-Flow Kinetic Analysis A . . . brane Fluidity Measuren 

Enzymes or membranes. Ions or is added with the biokinetic attachment. 

DNA. Perkin-Elmer's Model LS-50B Read 96-well microplates or scan TLC plates 

Luminescence Spectrometer lets you look or gels with the Microplate Reader. Analyze 

at cells in many different ways. This unique, membrane fluidity by measuring changes in 

computer-controlled spectrometer measures anisotropy. Measure the fluorescence of living 

fluorescence, bioluminescence, chemilumi- cells right on the coverslip. And more. 

nescence, and phosphorescence, faster, With Perkin-Elmer's 

more accurately and with worldwide service, tech- 

less photo bleaching. nical support and the 

No other luminescence LS-50B, you've got 

spectrometer gives you the perfect fit for any size 

more options to meet all The Model LS-JOB Luminescence Spec bioresearch lab. 

of your needs. You can is PC-controlled with Fluorescence Data Manager Software. To order or 

measure multiple fluorescent probes- for more information on the Model 

FURA-2, BCECF, INDO-1, SNARFe-1, LS-5OB Luminescence Spectrometer, 

SNAFLe-2-in milliseconds with the 

I 
please contact your local Perkin-Elmer office. 

E R T I F I E I  

Fast Filter Accessory. Monitor temperature, For product literature in the U.S., call 

stir the sample, and mark when a reagent 1-800-762-4000. 

Ths Fwkin-Elmer C m H o n .  761 W n  Avenue. Nomalk. CT06859-0012. USA; 
Parkin-Elmer Ud.. Post OMce Lana. Bsacon.tield. Bucks HPQlOA UK; Bodenseewsrk Parkin-Elmer GmbH. Pastfsch 1011 64.7770. Ueberllngen. Germany 

SNARFand SNAFL are maismred hadamarb d Mdmular Probes. tnc. 
ANma~Ical instNments and systems manufactured by Perkin-Elmeran, certified under the quelifyrsquirements of IS0 9001. 

For information only circle reader service number 15 
For a sales call circle reader service number 16 



Sensitive 

The disc-like adhesive ads on 
the hands and toes of tR e tree 
frog enable this nimble creature 
to perform the most sensitive 
acrobatic maneuvers. From often 
perilous heights, the tree frog 
clings to the most delicate twigs 
as it leaps from branch to branch 
in rsuit of insect rey. 

E e  Boehringer k annheim 
Genius" System makes sensiitive 
scientific procedures equally as 
swift and safe. In hours-not 
days-probes prepared with the 
Genius System can detect single 
co genes in as little as 1 p of 1 DI!~ In a genomic Southern lot, 
and are guaranteed to detect 
0.03 pg of DNA in a direct dot blot 

Like traditional radioactive 
methods, the Genius System 
orovides soecific and reliable 
detection i f  target sequences. 

But unlike other nonradioactive 
methods, the Genius System uses 
a unique antibody-based protocol 
that minimizes background 
interference, maxim~zes 
the signal-to-noise ratio, and 
produces your results faster. 
Safety and sensitivity 
comb~ned 

Every time you make a 
Southern blot or dotislot blot, 
screen a library or conduct an 
in situ hybridkation with 
radioact~ve methods, you expose 
yourself and those around you to 
the risks of radiation. Every time 
you use the Genius System to 
perform these same procedures, 
you receive the assured safety 
that only nonradioactive products 
provide, along with guaranteed 
sensitivity and specificii. 
~ t o y w r n e e d s  

Boehringer Mannheim's 
user-training programs and 
technical support personnel 
can help make your conmion 
to nonradioactive DNA labeling 
and detection procedures 
smooth and trouble-free. Contact 
your Boehringer Mannheim 
representative or call 
1-800-26241 
(5l4-6&7141 in Canada). 

GENIUS 
S Y S T E N  

Lamng the 
Limits Behind 
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I P u t t i n g  I m a g i n a t i o n  To W o r k  
O D W l  Ewlpment C o w r a m  1993 DIGITAL, the DffilTAL logo. DEC. he AXP logo and AXP are IrademalXs of -1 E w m t  Cwpaat!cm UNlX a 
a qIS1ered trademark llcensed exd#s&y by WOpen Co Lid OSF and OSWl are regK1med tr- andopen Software F0undatmn s a hademark of 
lhe Open Sobme Fwndatnm Cm& 1s a trademark of lhe OmkCorporatbm Gam Mmwlum c a registered hadwnarkol Sybase Inc 
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MicroSelect - The Unsurpassed Quality 
for Biochemistry and Molecular Biology 

B a s i c r f o r L i f e ~  Products with the new label MiSekt for 
The product line MicroSelect has been specially molecular bidogy are assayed in addition for 
developed for applications in modern bio- the absence of RNases, DNases, phosphatases 
chemistry and molecular biology. Its unique and proteases. 
quality meets petfectly the increasing demand 
of life science for high purity basic reagents. A Broad Product Range 

The MicroSelect programme includes: 
A Unique Quality Label - amino acids 
Rigorous analytical tests guarantee that only - biological buffers 
top quality products earn the MicroSelect - chelators 
label. The MicroSelect tests include: - denaturation reagents 

- solubility and homogeneity tests - precipitation reagents 
- fitter test: filtration of a test solution through -salts (NH, Ca, Cs, Li, Mg, K, Na) 

a Millipore 0.45 pm filter; no residue allowed -density gradient centrifugation chemicals 
- UV test limited W absorbance at bidemi- - detergents (new) 

cally relevant wave-lengths - molecular biology reagents (new) 
- pH test pH of a test solution within defined 

limits Ask for your free copy of the new Fluka 

Fluka & 
MicroSelect brochure. 

Chemika-BioChemika 
Switzerland: Fluka Chemie AG, Industriestrasse 25, CH-9470 Buchslswitzerland. Telephone 081 755 25 11, Telex 855 282, Fax 081 7% 54 49 

Benelux: Fluka Chemie, 6-2880 Bornem, Tel. (03) 899 13 01 France: Fluka S.a.r.1, F-38297 StQuentin Fallavier, T6l. 74 82 28 00 
Germany: Fluka Feinchemikalien GmbH, D-89231 Neu-Ulm, Tel. (0731) 7 29 670 Great Britain: Fluka Chemicals Ltd, Gillingham, Tel. (0747) 82 30 97 
5 Fluka Chimica, 1-20151 Milano, Tel. (02) 33417-310 !span: Fluka Fine Chemical, Chiyoda-Ku, Tokyo, Tel. 8103-3255-4787 
Spain: Fluka Qulmica, E-28100 Alcobendas, Tel. (91) 661 99 77 U J  Fluka Chemical Corp., Ronkonkoma, N.Y., Tel. 5164674980 
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NATO INTERNATIONAL SCIENTIFIC EXCHANGE PROGRAMMES 
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The NATO Science Programme has reoriented some of itsactivities toaddress scientific and technological 
problems identified as having high priority by its Cooperation Partners, members of the North Atlantic 
Cooperation Council. Applications are therefore invited from scientists in NATO countries and Cooperation 
Partner countries (the Commonwealth of Independent States and countries of Central and Eastern Europe) 
for funding of collaborative activities in these priority areas. 

Applications may be submitted to the NATO Scientific Affairs Division for support to organize and 
direct Advanced Study Institutes or 

I-\ 
Advanced Research Workshops, or 

to participate in Collaborative Research Grants, Linkage Grants 
or Expert Visits. The four Priority Areas are as follows: 
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1994 PROGRAMME OF MEETINGS 
The Advanced Study Institutes (ASIs) and Advanced Research Workshops (ARWs) to be held in 1994 are 
given in the following pages. Each meeting is held under the responsibility of its director, to whom all 
requests for information, attendance or support should be addressed. Participation or tuition fees are 
not required from participants; some participants from NATO countries or Cooperation Partner (CP) 
countries (the Commonwealth of Independent States and countries of Central and Eastern Europe) may 
obtain grants from the meeting director to assist with travel and living expenses. 

Those wishing to organize future ASIs or ARWs should write to the NATO Scientific Affairs Division for 
application forms and further information. Please note that ARWs can now only be supported when they 
are co-directed by a scientist from a NATO country and a scientist from a CP country and when the subject 
relates to one of the Priority Areas outlined above. ASIs may either be directed by a NATO scientist in any 
area, or co-directed by a NATO and CP scientist in a Priority Area. 



Advanced Study Institutes (ASls) are high-level tutorial courses of two weeks' duration where a subject is 
treated in depth by lecturers of international standing. Presentations are made to about 100 scientists or 
research students already specialised in the field, or who have an advanced general scientific background. 
Attendance at ASls is open to all suitably-qualified applicants irrespective of nationality, upon application 
to the director of the individual meeting, whose name and address may be found below. 

LlFE SCIENCES FORCES IN SCANNING PROBE METHODS OBSERVATION AND PREDICTION OF PHASE 
Prof. H.J. GUNTHERODT. UNIV. OF BASEL PHYSICS DEPT., TRANSmONS IN COMPLM FLUIDS 
KLINGELBERGSTR. 62.4056 BASEL, SWmERLAND Pmf. L.F. RULL, UNIV. DE SMLLA. DPTO. FlSlCAATOMlCA 

MOLECULAR ASPECTS OF LIVER CARClNOQENESlS (fax: 41 -61 26 73 784) MOLECULAR Y NUCLEAR. APTDO 1065. SEVlLlA41080, 
Dr. G.G. SKOUTERIS, HELLENIC PASTEUR INSTITUTE, LAB. 7-16 M~~ 1994 : SCHLUCHSEE, GERM AN^(^) 921432 SPAIN 
OF BIOTECHNOLOGY, 127 V. SOFlAS AVE., 11521 ATHENS, 25 Jul-5 Aug 1994 : VARENNA, ITALY 931316 
GREECE (fax: 30-1 6423 498) 
6-1fAJan 1994 : DELPHI, GREECE 930583 

APPUCATlON OF PARTICLE AND LASER BEAMS IN FRONTIERS IN PARTICLE PHYSICS 
MATERIALS TECHNOLOQY Prof. M. LEW, UNIV. I? 8 M. CURIE, IESCBOITE 230,4 PLACE 

MODULATION OF CELLULAR RESPONSES IN TOXICITY Prof. P MISAEUDES. ARISTOTLE UNN. OF THESSALONIKI. JUSSIEU, 75230 PARIS CEDM 05, FRANCE 
Prof. C.L GALLI. UNIV. DEGU STUD1 Dl MILANO, INST. OF LABORATORY OF INORGANIC C H E M I m ,  DEW. OF (fax: 43 29 62 13) 
PHARMACOLOGICAL SCIENCES. VIA G. BALZARW 9. CHEMISTRY, GR-54006 THESSALONIKI, GREECE 1-13 Aug 1994 : CARGESE, CORSICA. FRANCE 931080 
I- 20133 MILAN, ITALY (fax: 39-2 29404961) (fax: 30-31 20 61 38) 
24Jan-3 Feb 1994 : PONTE Dl LEGNO, ITALY 920334 &21May 1994 : CHALKIDIKI, GREECE FLUCTUATINQ QEOMETRIES IN STATISTICAL MECHANICS 

Oo5 AND FIELD THEORY 
PHARMACOKlNmCS - FROM THEORY TO PRACTICE CORE LEVEL SPECTROSCOPIES FOR MAGNEnC Prof. J. ZINN-JUSTIN, CEA-CEN SACLAY, SERVlCE DE 
Dr. A K  THAKUR, HAZLETON WASHINGTON, 9200 PHENOMEW THEORY AND MPERlMENT PHYSIQUE THEORIQUE. F-91191 GIF-SUR-WElX CEDM. 
LEESBURG TURNPIKE, VIENNA, VA 22182. USA 

Prof. G. PACCHIONI. UNIV. Dl MILANO. DIP. Dl CHIMICA 
FRANCE (fax: 33-1 69 08 81 20) 

(fax: 1-703 759 6947) 1 Aug-9 Sep 1994 : LES HOUCHES, FRANCE 930599 
5-16 Apr 1994 : ERICE. SICILY, KALY 930517 INORGAN. E METALLORGAN.. VIA MNEZIA 21.20133 

MILANO, ITALY (fax: 39-2 236 27 48) ELECTRON THEORY AND QUANTUMELECTRODYNAMICS 
BlOlNORQANlC CHEMISTRY : AN INORQANIC 15-26May 1994 : ERICE, SICILY, rALY 930576 - 100 YEARS LATER 
PERSPECTIVE OF LIFE Prof. AO. BARUT, UNN. OF COLORADO AT BOULDER, DEW. 
Prof. D.P. KESSISSOGLOU. ARISTOTLE UNIV. OF CHEMICAL SYNTHESIL GNOSlS TO PROQNOSlS OF PHYSICS, BOX 390, BOULDER, CO 80309, USA 
MESSALONIKI. DEPT. OF GEN. 8 INORG. CHEMISTRY, PO ~ r .  C. CHATGIIJ&~LU, CNR, I.CO.C.E.A. -AREA DI (fax: 1-303 492 3352) 
BOX 135, THESSALONIKI 54006, GREECE (fax: 3031 206318) RICERCA, VIA I? W B m  101,40129 BOLOGNA, ITALY 6-21 Aug 1994 : ISTANBUL TURKEY 931313 
5-1 7 Jun 1994 : RHODES. GREECE 930519 (fax: 39-51 639 83 49) QUANTUM DYNAMICS OF SIMPLE SYSTEMS 
VASCULAR ENDOTHEUUM: RESPONSES TO INJURY 8-19 May 1994 : RAVELLO, ITALY 931084 Prof. W.J. FIRTH. UNN. OF STRATHCLYDE. DEPT OF 
Prof. J.D. CATRAVAS, MEDICAL COLLEGE OF GEORGIA, PHYSICS AND APPLIED PHYSICS. GLASGOW G4 ONG. UK 
DEPT. OF PHARMACOLOGY 8 TOXICOLOGY, GA 30912. USA lNTERSTmALALLOYS FOR REDUCED ENEMY (fax: 44-41 552 2891) 
(fax: 1 -706 721 2347) CONSUMPTION AND POLLUTION 15-26 Aug 1994 : STIRUNG. UK 921091 
16-27 Jun 1994 : C R m .  GREECE 931320 Prof. G.J. LONG, c/o INST. DE PHYSIQUE 85, UNN. DE LIEGE, 

mROQEN mUnON OF B-4000 SAKITLMAN. BELGIUM (fax: 32-41 562355) 
TRAFFlCKlNQ OF INTRACELLULAR MEMBRANES : FROM 12-24 jun 1994 : IL CIOCCO, ITALY 

HYDROQEN AND FUTURE ASPECTS 
MOLECULAR 80RnNQ TO MEMBRANE FUSION 

930587 Prof. Y YURUM. H A C m P E  UNIV.. DEPT. OF CHEMISTRY, 
Pmf. M.C. PEDROSO DE LIMA. UNIV. DE COIMBRA, CTRO DE T E ~ N ~ E S  AND - C E ~  OF n r n ~  ENEMY 

B M P E .  06532 ANKARA, TURKEY (fax: 90-312 235 2596) 
BlOLOGlA CELULAR, DEI? DE BIOQUIMICA, APART. 3126. 21 Aug-3 Sep 1994 : BALIKESIR. TURKEY 

PHYSICS 
930531 

3000 COIMBRA. PORTUGAL (fax: 351-39 35672) 
19 Jun-1 Jul1994 : ESPINHO. PORTUGAL 930567 

Prof. T. FERBEL, UNIV. OF ROCHESTER, DEPT. OF PHYSICS. FORMATION AND INTERACTIONS OF TOPOLOQICAL 
ROCHESTER. NY 14627. USA (fax: 1-71 6 275 85 27) DEFECTS 

VACCINES : NEWGENERATION IMMUNOLOOlCAL 16-27 Jun 1994 : ST. CROIX, US VIRGIN ISLANDS 931077 Dr. A.C. DAVIS, CAMBRIDGE UNN.. DAMTP. SILVER STREET, 
ADJUVANTS CAMBRIDGE CB3 9EW, UK (fax: 44-223 337918) 

Prof. G. GREGORIADIS. UNIV. OF LONDON, CENTRE FOR SCALE INVARIANCE, INTERFACES AND NON- 21 Aug-3 Sep 1994 : CAMBRIDGE. UK 931294 
DRUG DELIVERY RESEARCH. 29-39 BRUNSWICK SQUARE, EaUlUBRlUM DYNAMICS CURRENT TOPICS IN ASlROFUNDAMENTAL PHYSICS: 
LONWN WClN 1AX. UK (fax: 44-71 276 06 22). Dr. A.J. MCKANE, UNN. OF MANCHESTER, DEPT. OF THE EARLY UNIVERSE 
24Jun-5 Jul1994 : CAPE SOUNION, GREECE 931087 THEORmCAL PHYSICS. MANCHESTER. M13 9PL, UK Dr. N. SANCHEZ. MINISTERE DE L'EWCATION NATIONALE, 

MULTI-SENSORY CONTROL OF MOVEMENT (fax: 44-61 275 42 16) OBSERVATOIRE DE PARIS, MEUDON, 5 PLACE J. JANSSEN, 

Dr. F LACQUANITI, INB-CNR. VIA MARIO BlANW 9.20131 2030 Jun 1994 : UK 931083 92195 MEUDON, FRANCE (fax: 33-1 4507 7693) 

MILAN, ITALY (fax: 39-2 2610846) 4-16 Sep 1994 : ERICE. SICILY. ITALY 930834 

3-14 Jul1994 : TRIESTE, lTALY 931088 TRENDS IN OPTICAL FIBRE METROLOW AND 
STANDARDS FRONTIERS OF CHEMEAL DYNAMICS 

MOLECULAR MECHANISMS OF TRANSCELLULAR Prof. O.D.D. SOARES, CETO. LAB DE FISICAIFACULDADE DE ~ ~ ~ i ~ z , " E ~ ~ ~ ~ ~ ~ R A , ~ , " , " ~ C A L  UNN.' SIQNALUNG: FROM THE MEMBRANE TO THE QENE CIENCIAS, PRACA WMES TEIXEIRA, P-4000 PORTO, 
Prof. L PACKER, UNN. OF CALIFORNIA, DEPT. OF (fax:90-4210 1112) 

POffnrGAL (fax: 351 -2 31 92 67) 
F40LECUM AND CELL BIOLOGY, 251 LIFE SCIENCE 4-1 7 Sep 1994 : KEMER. ANTALYA, TURKEY 931263 

27 Jun-6 Jul1994 : VIANA DO CASTELO. PORTUGAL 93121 5 
ADDITION, BERKELEY, CA 94720, USA (fax: 510 642 8313) METAL-UOAND INTERACTDNS. STRUCTURE AND 
14-26 Aug 1994 : SPETSAI. GREECE 930514 lMESOSCOPlC QUANTUM PHYSICS REACTMTY 

MOLECULAR ECOLOQY OF AQUATIC MICROBES Dr. J.L. PICHARD, CEN-SACLAY, SEFNlCE DE PHYSIQUE DE Pmf. N. RUSSo, UNN. DlPT0 87030 

Dr. I. JOINT. PLYMOUTH MARINE LABORATORY, PROSPECT LETAT CONDENSE, 91 91 GIFSUR-WmE CEDW ARCAVACATA Dl RENDE (CS). ITALY (fax: 34984 49 20 44) 

FRANCE 9-20 Sep 1994 : CETRARO. ITALY 
PLACE, PLYMOUTH PL1 3DH, UK (fax: 44-752 670637) 

931285 

28 Aug-9 Sep 1994 : IL CIOCCO, ITALY 931305 27 Jun-31 Jul1994 : LES HWCHES. FRANCE 930598 RHEOLOQICAL FUNDAMENTALS OF POLYMER 
PROCESSING 

A WORLD OF RNI: STRUCTURE AND FUNCTION PSEUDOMORPHK: HEM1 TECHNOLOQY & APPLICATIONS Pmf. J.AC. COVAS. UNN. OF MINHO. DEW. POLYMER 
Dr. M. GRUNBERG-MANAGO. INST. DE BlOLOGlE PHYSICO- D, R, LEE ROSS, US ARMY RESEARCH LAB,, MIMIC ENGINEERING, 4719 BRAGA COOM. PORTUGAL 

l3 RUE EF CURIE. 75005 PARIS, FRANCE PROGRAM OFFICE, AMSRLEP-MB, FORT MONMWTH, NJ (fax: 351 -53 61 69 36) 
(fax: 33-1 40 46 83 31) 
26 Aug-1OSep 1994 : SP€SAl, GREECE 

07703, USA (fax: 1-908 544 4323) 26 Sep-8 Oct 1994 : ALVOR, PORTUGAL 931144 
1-14 Jul 1994 : ERICE. SICILY, ITALY 931 304 

ORQANlZATlON OF THE EARLY VERTEBRATE EMBRYO 
Dr. N. ZAGRIS. UNN. OF PATRAS, DEPARTMENT OF MOBILE PARTlCULATE SYSTEMS ASTRONOMY AND ASTROPHYSICS 
BIOLOGY, P A W .  GREECE (fax: 30-61 99 19 96) Dr. E. GUAZZELU, PMMH-ESPCI. 10 RUE VAUQUEUN. 75231 CURRE= IN.HIQH-ENERQY -PHYSICS 
16-26 Sep 1994 : SPETSAI. GREECE 931079 PARIS CEDEX 05, PARIS. FRANCE (fax: 33-1 4079 4425) Pmf. M.M. SHAPIRO, 205 YOAKUM P W ,  APPT. 1514, 

4-16 Jul1994 : CARGESE, CORSICA, FRANCE 930590 A L ~ D R I A ,  VA 22304, USA UQHT AS ENERGY SOURCE AND INFORMATION CARRIER 
IN PLANT PHOTOPHYSIOLOQY 7-1 8 May 1994 : ERICE. SICILY, ITALY 930589 

PHYSlCS AND MATERIALS SCIENCE OF HKSH 
Dr. R.C. JENNINGS, UNIV. Dl MILANO, DIPTO Dl BIOLOGIA, RECENT DEVELOPMENTS IN APPROXIMATION THEORY, 
VIA CELORIA 26. MILANO. ITALY (fax: 39-22 36 10 70) 

931078 Prof. N.G. EROR. UNIV. OF PTTTSBURGH, DEW. OF WAVELEIS AND APPLICATIONS 
25 Sep-6 Oct 1994 : VOLTERRA, KALY 

MATERIALS SCIENCE 8 ENGINEERING, PITTSBURGH, PA Pmf. S.P. SINGH. MEMORIAL UNN.. DEW. OF MATHEMATICS 

15261, USA(fax: 1-412 624 1108) 8 STATISTICS, ST. JOHNS, NEWFOUNDLAND A1C 5S7, 

10-23 Jul1994 : PORTO CARRAS. GREECE 90593 
CANADA (fax: 1-709 737 30 10) 

PHYSICS AND CHEMISTRY 16-27 May 1994 : MARATEA. ITALY 931 169 

QUANTUM TRANSPORT IN ULTRAWALL DMCES THE COSMK: DUST CONNECTION 
THE U M A  RAY SKY WITH COMPTON QRO AND SIGMA Prof. D.K. FERRY, ARIZONA STATE UNN. ATTEMPE, DEPT. OF Prof. J.M. GREENBERG. HUYGENS LABORATORIUM. PO 
Dr. M.G. SIGNME, ECOLE NORMALE SUPERIEURE. LAB. DE ELECTRICAL ENG., COLLEGE OF ENG. 8 APPL SCIENCE, BOX 9504. NL-2300 RA LEIDEN. THE NETHERLANDS 
RADIOASTRONOMIE, 24 RUE LHOMOND. 75231 PARIS TEMPE. AZ 85267-6206. USA (fax: 1-602 965 80 58) (fax: 31 -71 27581 9) 
CEDEX 5, FRANCE (fax: 33-1 43 36 72 04) 17-30 Jul1994 : ILCICCCO, ITALY 91309 6-17 Jun 1994 : ERICE, SICILY, KALY 930582 
25Jan-4Feb 1994 : LES HOUCHES. FRANCE 930591 

TOPOLOQICAL M m O D S  IN DIFFERENTIAL EQUATIONS 
ADVANCES IN QUANTUM PHENOMENA PHYSICS WITH MULTIPLY CHARQED IONS AND INCLUSIONS 
Prof. E.G. BELTRAMElll, UNIV. OF GENOA, DEPT OF Prof. H.D. UESEN, GESELLSCM F. Prof. A. DAIGNEAULT, UNN. DE MONTREAL, DEW. DE 
PHYSICS. VIA WDECANESO 33.161 46 GEN04 ITALY SCHWERlONENFORSCHUNG, RXTFACH 11 05 52,64220 MATHEMATIQUES 8 DE STATISTIQUE. C.P 6128, SUCC. A, 
(fax: 39-10 31 33 58) DARMSTADT, GERMANY (fax: 49-61 513 59 901) MONTREAL P.Q. H3C 3J7, CANADA (fax: 51 43 43) 
16-28 Feb 1994 : ERICE. SICILY, KALY 930561 16-30 Jul1994 : CARGESE, CORSICA, FRANCE 91317 11-22 Jul1994 : MONTREAL, CANADA 931085 



MATHEMATICS 

FINITE AND LOCALLY FINITE GROUPS 
Prof. B. HARTLEY, UNIV. OF MANCHESTER. DEPT. OF 
MATHEMATICS. MANCHESTER MI3 9PL UK 
(fax: 44-61 275 5819) 
14-27 Sep 1994 : ISTANBUL. TURKEY 930565 

COMPUTER AND SYSTEMS SCIENCES 

DEDUCTIVE PROGRAM DESIGN 
Prof. M. BROY, TECHNISCHE UNIV MUNCHEN. INST. F. 
INFORMATIK, POSTFACH 24 20 24. W-8000 MUNCHEN 2. 
GERMANY (fax: 49-80 2105 8183) 
26 Jul-7 Aug 1994 : MARKTOBERDORF. GERMANY 931076 

CONCEPTUAL MODELS FOR DESIGNING HYPERTEXT 
Prof. R. McALEESE. HERIOT-WATT UNIV.. COMPUTER-BASED 
LEARNING INSTITUTE, RICCARTON. ED~NBURGH EH14 4AS, 
UK (fax: 44-31 451 3283) 
15-23 Aug 1994 : EDINBURGH. UK 91 1042 

FROM IDENTIFICATION TO LEARNING 
Dr. S. BITTANTI. POLlTECNlCO Dl MILANO. PIAZZA L DA 
VlNCl32,20133 MILANO, ITALY (fax: 39-2 2399 35 87) 
22 Aug-2 Sep 1994 : COMO, ITALY 930588 

APPLIED SCIENCES AND ENGINEERING 

MODERN ELECTRICAL DRIVES 
Prof. H.B. ERTAN, MIDDLE EAST TECHNICAL UNIV.. 
ELECTRICAL & ELECTRONICS ENG. DEPT.. 06531 ANKARA. 
TURKEY (fax: 90-4 210 1261) 
31 Jan-1 1 Feb 1994 : ANTALYA. TURKEY 930586 

MATERIALS SCIENCE AND IMPLANT ORTHOPAEDIC 
SURGERY 
Dr. R. KOSSOWSKY, MATERIALS ENG. 8 SYSTEMS DIV, 
EMERGING TECHNOLOGIES INC., 6327 BURCHFIELD AVE.. 
PITTSBURGH, PA 15217. USA (fax: 1-412 421 4342) 
19 Jun-2 Jul1994 : CRETE, GREECE 930524 

LASER PROCESSING: SURFACE TREATMENT AND FILM 
DEPOSITION 
Prof. J. MAZUMDER, UNIV OF ILLINOIS AT URBANA- 
CHAMPAIGN. DEPT OF MECH. &INDUSTRIAL ENG., 1206 W. 
GREEN ST.. URBANA. IL 61801. USAlfax:l-217 244 65 341 

MATERIALS AND PROCESSES FOR SURFACE AND 
INTERFACE ENGINEERING 
Prof. Y. PAULEAU, NUCLEAR RESEARCH CENTER, 
CEREM-DEM-SGSA-LTS 85X. 38041 GRENOBLE, FRANCE 
(fax: 33-76 88 51 30) 
18-29Jul1994 : BONAS, FRANCE 931 188 

METHODS OF MODEL BASED PROCESS CONTROL 
Prof. R. BERBER, UNIV. OF ANKARA, DEPT. OF CHEMICAL 
ENGINEERING. TANDOGAN, ANKARA 061 00. TURKEY 
(fax: 4 223 2395) 
7-17 Aug 1994 : MARMARIS. TURKEY 931312 

FABRICATION, PROPERTIES AND APPLICATIONS OF 
LOW-DIMENSIONAL SEMICONDUCTOR STRUCTURES 
Prof. M. BALKANSKI, UNIV P & M CURIE, LAB. DE PHYSIQUE 
DES SOLIDES, 4 PLACE JUSSIEU, TOUR 13,2 ET., 75252 
PARIS CEDW 05 FRANCE 
19-30 Sep 1994 : SOFIA. BULGARIA (HTECH) 931 558 

NEW TECHNOLOGIES FOR LARGE WATER SUPPLY 
PROJECTS 
Prof FF. CALOMINO. UNIV. DELLA CALABRIA. DlPTO Dl 
DIFESSA DEL SUOLO, C DA S. ANTONELLO. MONTALTO 
UFFUGO SCALO 87040. ITALY (fax: 39-984 9342451 
0d 1994 : VARNA, BULGARIA(ENVIR) 931 663 

STABILITY OF MATERIALS 
Dr. A. GONIS, LAWRENCE LIVERMORE NATIONAL 
LABORATORY. L-268. LIVERMORE, CA 94550, USA 
(fax: 1-41 5-422-7300) 
Date to be announced : USA (HTECH) 931 197 

ENVIRONMENTAL SCIENCES 

DEFENCE FROM FLOODS AND FLOODPLAIN 
MANAGEMENT 
Prof. V. YEVJEVICH, 8837 S.BLUE MOUNTAIN PLACE. 
HIGHLANDS RANCH, CO 80126, USA (fax: 1-303 790 9509) 
26 April-7 May 1994 : BUDAPEST, HUNGARY (ENVIR) 930575 

TRANSBOUNDARY WATER RESOURCES MANAGEMENT: 
ENVIRONMENTAL AND INSTITUTIONAL ISSUES 
Prof. J. GANOULIS. ARISTOTLE UNIV. OF THESSALONIKI, 
DEPT. OF CIVIL ENGINEERING, 54006 THESSALONIKI, 
GREECE (fax: 20 03 92) 
13-23 May 1994 : SKOPELOS, GREECE (ENVIR) 931619 

THE ROLE OF WATER AND THE HYDROLOGICAL CYCLE 
IN GLOBAL CHANGE Dr. 
H.R. OLIVER, INST. OF HYDROLOGY, MACLEAN BLDG, 
CROWMARSH GIFFORD, WALLINGFORD, OX10 EBB. UK 
(fax: 491 32256) 
27 May-6 Jun 1994 : IL CIOCCO, ITALY 921452 

THE DETERMINATION OF GEOPHYSICAL PARAMETERS 
FROM SPACE 
Prof. A.P CRACKNELL. UNIV OF DUNDEE. DEPT. OF 
APPLIED PHYSICS. DUNDEE DD1 4HN. UK 
(fax: 44-382 20 28 30) 
15 Aug-3 Sep 1994 : DUNDEE. UK 930570 

BIOMASS BURNING EMISSIONS AND GLOBAL CHANGE 
Prof. J.S. CLARK. DUKE UNIV.. DEPT. OF BOTANY, DURHAM, 
NC 27706. USA (fax: 1-919 660 7425) 
11-15 Oct 1994 : ALGARVE, PORTUGAL (SGEC) 931616 

SOCIAL AND BEHAVIOURAL SCIENCES 
COOPERATION: GAME THEORETIC APPROACHES 
Prof. A. MAS-COLELL, HARVARD UNIVERSIP/, DEPT. OF 
ECONOMICS, 327 LllTAUER CTR., CAMBRIDGE, MA 02138, 
USA (fax: 1-61 7 495 7730) 
17-28 Jul1994 : NEW YORK. USA 931316 

BEHAVIOURAL BRAIN RESEARCH IN NATURALISTIC AND 
SEMI-NATURALISTIC SETTINGS: POSSIBILITIES AND 
PERSPECTIVES 
Dr. E. ALLEVA, IST. SUP Dl SANITA, LAB. Dl FlSlOPATOLOGlA 
0,s.. VLE. REGINA ELENA 299,00161 ROME, ITALY 
(fax: 39-6 495 78 21) 
9-20 Sep 1994 : MARATEA, ITALY 93051 1 

COGNITIVE AND LINGUISTIC BASES OF READING, 
WRITING AND SPELLING 
Dr. R. MALATESHA JOSHI. OKLAHOMA STATE UNIV, 
COLLEGE OF EDUCATION. 301 GUNDERSEN HALL. 
STILLWATER, OK 74078-0146, USA (fax: 1-405 744 7713) 
26 Sep-8 Oct 1994 : ALVOR, PORTUGAL 931163 

Advanced Research Workshops (ARWs) are working meetings of about four days' duration, where scientists 
and engineers researching at the frontiers of a subject are able to engage in an intense but informal 
exchange of views, aiming at a critical assessment of e x i s t i n g  knowledge and identification of directions 
for future action. Attendance at A R W s  is mainly by invitation, but a few places are available for particularly 
wellqualified scientists of all nationalities upon application to the director. 

LIFE SCIENCES 
DYNAMICAL DISEASE 
Prof. -.GLASS. McG LL UNIV., PHYSIOLOGY DEPT.. 3655 
DRUMMOND STREET. MONTREAL. QUEBEC H3G 1Y6. 
CANADA (fax 1-51 4 398 7452) 
20-23 Feb 1994 QUEBEC. CANADA (COP) 921 434 

POSTTRANSCRIPTIONAL CONTROL OF GENE 
EXPRESSION : THE CENTRAL ROLE OF RNA STRUCTURE 
Dr. J.E.G. McCARTHY, GBF. MASCHERODER WEG 1, 38124 
BRAUNSCHWEIG. GERMANY (fax 49-531 6181 4581 
29 Apr-2 May 1994 : ARUBA. DUTCH ANTILLES ' 930583 

AFIOLOGY OF HODGKIN'S DISEASE 
Dr. R.F. JARRm, UNIV. OF GLASGOW, DEPT OF 
VETERINARY PATHOLOGY, BEARSDEN RD.. BEARSDEN. 
GLASGOW G61 lQH, UK (fax: 44-41 330 5733) 
3-6 May 1994 : LOCH LOMOND, UK 931115 

CARDIAC GROWTH AND REGENERATION 
Prof. W.C. CLAYCOMB. LOUISIANA STATE UNIV., DEPT. OF 
BIOCHEMISTRY & MOLECULAR BIOLOGY, 1901 PERDIDO 
ST., NEW ORLEANS, LA 701 12-1393. USA 
(fax: 1-504 568 3370) 
23-29 May 1994 : VITERBO, ITALY 930594 

THE PINEAL GLAND AND ITS HORMONES: 
FUNDAMENTALS AND CLINICAL PERSPECTIVES 
Prof. F. FRASCHINI, UNIV OF MILAN, DEPT. OF 
PHARMACOLOGY, VIA VANVlTELLl32,20129 MILAN, ITALY 
(fax: 39-2 718687) 
7-1 1 Jun 1994 : ERICE, SICILY, ITALY 930743 

PHYSICS AND CHEMISTRY 
ELECTROWEAK PHYSICS AND THE EARLY UNIVERSE 
Prof. J C ROMAO. I ST.. DEPTO DE FISICA. AV ROVlSCO 
PAlS No 1,1096 LISBOA CODEX, PORTUGAL 
(fax: 351-1 8499242) 
23-25 Mar, 1994 : SINTRA, PORTUGAL 930937 

ULTIMATE LIMITS OF FABRICATION AND MEASUREMENT 
Dr. M.E. WELLAND, UNIV. OF CAMBRIDGE, ENGINEERING 
DEPT., TRUMPINGTON ST., CAMBRIDGE CB2 1 PZ, UK 
(fax: 44-223 332662) 
1-3 Apr 1994 : CAMBRIDGE, UK (NANO) 930837 

OVERTONE SPECTROSCOPY AND DYNAMICS 
Dr. M. HERMAN, LAB. DE CHlMlE PHYSIQUE MOLECULAIRE. 
CP.160. U.L.B. 50 AV. ED. ROOSEVELT, 1050 BRUSSELS. 
BELGIUM (fax: 32-2 650 4232) 
11-15 Apr 1994 : HAN-SUR-LESSE, BELGIUM 930960 

TRANSITION METAL IONS IN SUPRAMOLECULAR 
CHEMISTRY 
Prof. L. FABBRIUI, UNIV. Dl PAVIA. DlPTO Dl CHIMICA 
GENERALE. V TARAMELU 12,27100 PAVlALl12, ITALY 
(fax: 39-382 528544) 
14-16 Apr 1994 : S.MARGHERITA LIGURE. ITALY (CHEM) 921453 

FLASH REACTION PROCESSES 
Dr. T.W. DAVIES. UNIV. OF METER, SCHOOL OF 
ENGINEERING. NORTH PARK ROAD. METER M 4  40F. UK 
(fax: 44-392 217965) 
6-9 May 1994 : ANTALYA, TURKEY 931 108 

MOLECULAR ENGINEERING FOR ADVANCED MATERIALS 
Prof. J. BECHER, ODENSE UNIV., DEPT OF CHEMISTRY. 
CAMPUSVEJ 55, DK-5230 ODENSE M., DENMARK 
(fax: 45-66 158780) 
7-1 i May 1994 : DENMARK (CHEM) 931034 

MESOSCOPIC SUPERCONDUCTORS 
Prof. G. SCHON. UNIV. KARLSRUHE, INST F. THEORETISCHE 
FESTKORPERPHYSIK, ENGESSERSTR. 7,7500 KARLSRUHE 
1. GERMANY (fax: 49-0721 69 81 50) 
24-28 May 1994 : KARLSRUHE, GERMANY (NANO) 931611 

SCANNING PROBE MICROSCOPIES AND MOLECULAR 
MATERIALS 
Dr. J.P. RABE. UNIV. OF MAINZ, MPI F. 
POLYMERFORSCHUNG. PF 3148. W-6500 MAINZ, 
GERMANY (fax: 49-6131 379 100) 
29 May-3 Jun 1994 : TEGERNSEE. GERMANY (NANO) 921417 

NUCLEAR MAGNETIC RESONANCE OF PARAMAGNETIC 
MACROMOLECULES 
Prof. G.N. LA MAR, UNIV. OF CALIFORNIA AT DAVIS. DEPT OF 
CHEMISTRY, DAVIS. CA 95616. USA (fax: 1-916 752 8995) 
5-8 Jun 1994 : SINTRA, PORTUGAL (CHEM) 931580 

SUBMICRON QUANTUM DYNAMICS 
Dr. H. CERDEIRA. I.C.T.P., STRADACOSTIERA 11.34100 
TRIESTE, ITALY (fax: 39-40 224531) 
13 Jun-1 Jul 1994 : TRIESTE, ITALY (NANO) 931 592 

SCIENCE AND TECHNOLOGY OF ELECTROCERAMIC THIN 
FILMS 
Prof. OAUCIELLO, MICROELECTRONICS CTR. OF N. 
CAROLINA, 3021 CORNWALLIS RD., RESEARCH TRIANGLE 
PARK, NC 27709-2889. USA (fax: 1919 248 1455) 
20-24 Jun 1994 :VILLA DEL MARE, ITALY 931106 

SCIENCE AND TECHNOLOGYmAPlD SOLIDIFICATION 
AND PROCESSING TECHNOLOGIES 
Dr. M.A. OTOONI, USAAR, ARMAMENT ENG. DIRECTORATE, 
PICATINNY ARSENAL. DOVER. NJ 07806-5001. USA 
(fax: 1-201 724 4600) 
21-24 Jun 1994 : WEST POINT, NY, USA (DISRM) 930050 

QUANTUM TUNNELING OF THE MAGNETIZATION 
Dr. B. BARBARA. CNRS. LABORATOIRE L. NEEUBP 166 
CEDEX 09,3804'2 GRENOBLE. FRANCE (fax: 33-76 88 11 91) 
26 Jun-2 Jul 1994 : GRENOBLE. FRANCE (NANO) 931612 

HOT HADRONIC MATTER: THEORY AND EXPERIMENT 
Prof. J. RAFELSKI, UNIV. OF ARIZONA AT TUCSON. 
DEPARTMENT OF PHYSICS, TUCSON, AZ 85721, USA ' 
(fax: 1-602 621 4657) 
27 Jun-1 Jul1994 : DIVONNES, FRANCE 930602 

THE SYNERGY BETWEEN DYNAMICS AND REACTIVITY AT 
CLUSTERS AND SURFACES 
Dr. L.J. FARRUGIA, UNIV. OF GLASGOW, DEPT OF 
CHEMISTRY, GLASGOW, GI2 8QQ, SCOTLAND. UK 
(fax: 44-41 330 4888) 
3-8 Jul1994 : GLASGOW, UK 930801 



ADVANCED RESEARCH WORKSHOPS (continued) 

APPLICATIONS OF ORGANOMETALLIC CHEMISTRY IN 
THE PREPARATION AND PROCESSING OF ADVANCED 
MATERIALS 
Prof. J.F. HARROD, McGILL UNIV., DEPT. OF CHEM., 801 
SHERBROOKE ST. W., MONTREAL H3A 2K6, CANADA 
(fax:1-514 398 3797) 
28 Aug-1 Sep 1994 : CAP D'AGDE, FRANCE 931103 

PHOTONS AND LOCAL PROBES 
Dr. O. MARTI, UNIVERSITAT KONSTANZ, FAKULTAT FUR 
PHYSIK, 78434 KONSTANZ, GERMANY (fax: 49-7531 883072) 
11-17 Sep 1994 : INSEL REICHENAU, GERMANY (NANO) 931589 

SUPRAMOLECULAR STEREOCHEMISTRY 
Prof. J.S. SIEGEL, UNIV. OF CAL SAN DIEGO, DPT. OF 
CHEMISTRY, B-014, SAN DIEGO-LA JOLLA, CA 92093-0314, 
USA (fax: 1-619 534-7244) 
15-19 Sep 1994 : REYKJAVIK, ICELAND (CHEM) 931583 

ASTRONOMY AND ASTROPHYSICS 

THE OPACITY OF SPIRAL DISKS 
Dr. J.I. DAVIES, UNIV. COLLEGE, DEPT OF PHYSICS & 
ASTRONOMY, PO BOX 913, CARDIFF CF2 3YB, UK 
(fax: 44-222 874056) 
24-28 Jul 1994 : CARDIFF, UK 931116 

COMPUTERS AND SYSTEMS SCIENCE 

HYDROINFORMATICS 
Dr. H.J. VAN ZUYLEN, DELFT HYDRAULICS, POB 177, 2600 
MH DELFT, THE NETHERLANDS (fax: 31-15 619674) 
11 -13 Apr 1994 : PUTTEN, THE NETHERLANDS (HTECH) 931649 

EMERGENT COMPUTING METHODS IN ENGINEERING 
DESIGN 
Prof. D.E. GRIERSON, UNIV. OF WATERLOO, CIVIL 
ENGINEERING DEPT, WATERLOO, ONTARIO N2L 3G1, 
CANADA (fax: 1 -519 888 6197) 
10-15 Jul 1994 : WEST POINT, NY, USA 931124 

APPLIED SCIENCES AND 
ENGINEERING 

PLUTONIUM FUTURES 
Dr. R.L GARWIN, T.J. WATSON RESEARCH CENTER, PO BOX 
218, YORKTOWN HEIGHTS, NY 1059-0218, USA 
(fax:1-914 945 4419) 
24-25 Jan 1994 : LONDON, UK (DISRM) 931673 

ADVANCES IN CERAMICS MULTI-CHIP MODULES (MCM) 
AND HIGH PERFORMANCE ELECTRONIC MATERIALS 
Dr. K JONES, FLORIDA INTERNATIONAL UNIV., MECHANICAL 
ENG. DEPT, UNIVERSITY PARK CAMPUS, MIAMI, FL 33199, 
USA (fax: 1-305 348 1932) 
15-18 Feb 1994 : MIAMI, FLORIDA, USA (HTECH) 931674 

COGNITIVE ASPECTS OF HUMAN-COMPUTER 
INTERACTION FOR GEOGRAPHIC INFORMATION 
SYSTEMS 
Dr. T.L NYERGES, UNIV. OF WASHINGTON AT SEATTLE, 
DEPT OF GEOGRAPHY, SEATTLE, WA 98195, USA 
(fax:1-206 543 3313) 
21-25 Mar 1994 : PALMA DE MALLORCA, SPAIN 931121 

GENESIS AND PROPERTIES OF COLLAPSIBLE SOILS 
Prof. E. DERBYSHIRE, UNIV. OF LONDON, ROYAL 
HOLLOWAY COLLEGE, DEPT. OF GEOGRAPHY, EGHAM, 
SURREY TW20 OEX, UK (fax: 44-273 748 919) 
11-13 Apr 1994: LOUGHBOROUGH, UK 931148 

WIDE BAND-GAP ELECTRONIC MATERIALS 
Prof. M.A. PRELAS, UNIV. MISSOURI AT COLUMBIA, 
ENGINEERING BUILDING EAST, COLUMBIA, MO 65211, USA 
(fax:1-314 884 4801) 
2-4 May 1994 : MINSK, BELARUS (HTECH) 931621 

THE MODELLING OF MICROSTRUCTURE AND ITS 
POTENTIAL FOR STUDYING TRANSPORT PROPERTIES 
AND DURABILITY 
Prof. H. JENNINGS, NORTHWESTERN UNIV., DEPT OF CIVIL 
ENG., 2145 SHERIDAN RD, EVANSTON, IL 60208, USA 
(fax:1-708 491 4800) 
11 -13 Jul 1994 : ST REMY-LES-CHEVREUSE, FRANCE 930629 

NUCLEAR WEAPONS SAFETY AFTER THE COLD WAR: 
TECHNICAL AND ORGANIZATIONAL OPPORTUNITIES FOR 
IMPROVEMENT 
Prof. S.D. SAGAN, STANFORD UNIV., POLITICAL SCIENCE 
DEPT, 320 GALVEZ STREET, STANFORD, CA 94305-6165, 
USA (fax: 1-415 723 0089) 
25-27 Aug 1994 : OXFORD, UK (DISRM) 931669 

AQUEOUS ORGANOMETALLIC CHEMISTRY AND 
CATALYSIS 
Dr. IT. HORVATH, CORPORATE RESEARCH LAB., RT 22 EAST, 
ANNANDALE, NJ 08801, USA (fax: 1-908 730 3042) 
29 Aug-1 Sep 1994 : DEBRECEN, HUNGARY (HTECH) 931348 

ENVIRONMENTAL SCIENCES 
ATMOSPHERIC NUCLEAR TESTS: ENVIRONMENTAL AND 
HUMAN CONSEQUENCES 
Prof. C.S. SHAPIRO, SAN FRANCISCO STATE UNIV., DEPT OF 
PHYSICS, SAN FRANCISCO, CA94132, USA 
(fax: 1-415 338 2178) 
10-14 Jan 1994 : VIENNA, AUSTRIA (ENVIR) 931343 

CLIMATIC VARIATIONS AND FORCING MECHANISMS OF 
THE LAST 2000 YEARS 
Prof. R.S. BRADLEY, UNIV. OF MASSACHUSETTS, DEPT. OF 
GEOLOGY & GEOGRAPHY, AMHERST, MA 01003, USA 
(fax: 1-413 545 1200) 
March 1994 : IL CIOCCO, ITALY (SGEC) 930110 

CLOUDS 
Prof. P. CRUTZEN, MPI F. CHEMIE DER ATMOSPHERE, 
AIRCHEMISTRY DEPT, POSTFACH 3060, 6500 MAINZ, 
GERMANY (fax: 49-6131 305 436) 
March 1994 : BAVARIA, GERMANY (SGEC) 930752 

DEEP WATER FISH SPECIES OF THE ATLANTIC OCEANIC 
RIM 
Mr. J.E. TUMILTY, SEA FISH INDUSTRY AUTHORITY, SEAFISH 
HOUSE, ST. ANDREW'S DOCK, HULL, HU3 4QE, UK 
(fax:44-482 223310) 
I -4 Mar 1994 : HULL, UK 921075 

SUSTAINABILITY OF IRRIGATED AGRICULTURE 
Prof. LS. PEREIRA, UNIVERSITA TECNICA, DEPT OF 
AGRICULTURAL ENG., TAPADA DA AJUDA 1399, LISBOA 
CODEX, PORTUGAL (fax: 351-1 3635031) 
21 -26 Mar 1994 : LISBON, PORTUGAL 931101 

REMEDIATION AND MANAGEMENT OF DEGRADED RIVER 
BASINS WITH EMPHASIS ON CENTRAL AND EASTERN 
EUROPE 
Prof. V NOVOTNY, MARQUETTE UNIV., ENVIRONMENTAL & 
WATER RESOURCES ENG., MILWAUKEE, Wl 53233, USA 
(fax: 1-414 288 7082) 
May 1994 : LAXENBURG, AUSTRIA (ENVIR) 931643 

CRITICAL SCIENTIFIC ISSUES OF THE ARAL SEA 
PROBLEM: STATE OF KNOWLEDGE AND FUTURE 
RESEARCH NEEDS 
Prof. P.P. MICKLIN, WESTERN MICHIGAN UNIV., GEOGRAPHY 
DEPT, KALAMAZOO, Ml 49008, USA 
(fax:1-616 387 0958) 
2-5 May 1994 : TASHKENT, UZBEKISTAN (ENVIR) 931625 

OCEAN CONTINENT LITHOSPHERE BOUNDARY 
Prof. E. BANDA, C.S.I.C., INST. OF EARTH SCIENCES, MARTI I 
FRANQUES, S/N, 08028 BARCELONA, SPAIN 
(fax:34-3 41100 12) 
I I -15 May 1994 : MAJORCA, SPAIN 931114 

THE EDUCATION AND TRAINING OF GLOBAL 
ENVIRONMENTAL CHANGE SCIENTISTS 
Prof. D. WADDINGTON, UNIV. OF YORK, DEPARTMENT OF 
CHEMISTRY, HESLINGTON, YORK, Y01 5DD, UK 
(fax: 44-904 432605) 
28 May-1 Jun 1994 : IL CIOCCO, ITALY (SGEC) 931676 

ATMOSPHERIC OZONE AS A CLIMATE GAS 
Prof. W.C. WANG, STATE UNIV. OF NEW YORK AT ALBANY, 
ATMOSPHERIC RESEARCH CENTER, 100 FULLER ROAD, 
ALBANY, NY, USA (fax: 1-518 442 3360) 
19-23 Jun 1994 : LILLEHAMMER, NORWAY (SGEC) 931610 

CLIMATE SENSITIVITY TO RADIATIVE PERTURBATIONS: 
PHYSICAL MECHANISMS AND VALIDATION 
Dr. H. L.E. TREUT, ENS, LAB DE METEOROLOGIE 
DYNAMIQUE, 24 RUE LHOMOND, 75231 PARIS CEDEX 05, 
FRANCE (fax: 33-1 4336 8392) 
11 -15 Jul 1994 : PARIS FRANCE (SGEC) 930805 

PROSPECTS FOR CARBON SEQUESTRATION IN THE 
BIOSPHERE 
Dr. O.W. HEAL, INST OF TERRESTRIAL ECOLOGY, 
EDINBURGH RESEARCH STATION, PENICUIK, MIDLOTHIAN 
EH26 OQB, UK (fax: 44-31 445 5719) 
18-22 Jul 1994 : EDINBURGH, UK (SGEC) 920524 

THE EFFECTS OF THE MT. PINATUBO ERUPTION ON THE 
ATMOSPHERE AND CLIMATE 
Prof. G. FIOCCO, UNIV. "LA SAPIENZA", DIPTO Dl FISICA, 
PIAZZALE ALDO MORO 2, 00185 ROMA, ITALY 
(fax:39-6 4463158) 
September 1994 : ROME, ITALY (SGEC) 931653 

THE ROLE OF GLOBAL FOREST ECOSYSTEMS AND 
FOREST RESOURCE MANAGEMENT IN THE GLOBAL 
CARBON CYCLE 
Dr. M.J. APPS, NORTHERN FORESTRY CENTRE, 5320 - 122 
STREET, EDMONTON, ALBERTA T6H 3S5, CANADA 
(fax:1-403 435 7359) 
12-16 Sep 1994 : BANFF, CANADA (SGEC) 930721 

THIRD MILLENNIUM CLIMATE CHANGE AND THE OLD 
WORLD SOCIAL COLLAPSE 
Dr. G. KUKLA, COLUMBIA UNIV., LAMONT-DOHERTY 
GEOLOGICAL OBSERVATORY, PALISADES, NY 10964, USA 
(fax:1-914 365 8154) 
19-24 Sep 1994 : ANTALYA, TURKEY (SGEC) 931587 

THE ECONOMICS OF ATMOSPHERIC POLLUTION, 
APPLIED MODELS AND IMPLICATIONS FOR 
INTERNATIONAL POLICY MAKING 
Dr. E.C. VAN IERLAND, WAGENINGEN AGRICULTURAL UNIV., 
DEPT OF GENERAL ECONOMICS, POB 8130, 6700 EW 
WAGENINGEN, NETHERLANDS (fax: 318370 84763) 
16-18 Nov 1994 : WAGENINGEN, NETHERLANDS (ENVIR) 931607 

SOCIAL AND BEHAVIOURAL 
SCIENCES 
THE SELF IN EUROPEAN AND NORTH AMERICAN 
CULTURE: DEVELOPMENT AND PROCESSES 
Dr. A. OOSTERWEGEL, UNIV. OF AMSTERDAM, DEPT OF 
DEVELOPMENTAL PSYCHOLOGY, ROETERSSTRAAT 15, 
1018 WB AMSTERDAM, NETHERLANDS 
(fax:31-20 639 0279) 
10-14 Jan 1994 : CRETE, GREECE 930614 

EVERYDAY CONCEPTIONS OF EMOTION 
Prof. J.A. RUSSELL, UNIV. OF BRITISH COLUMBIA, DEPT. OF 
PSYCHOLOGY, VANCOUVER, B.C., CANADA V6T 1Z4 
(fax:1-604 822 6329) 
I -6 May 1994 : ALMAGRO, SPAIN 931095 

STRESS AND COMMUNITIES 
Prof. S.E. HOBFOLL, KENT STATE UNIV., APPLIED 
PSYCHOLOGY CENTRE, KENT, OH 44242, USA 
(fax:1-216 672 3786) 
15-18 Jun 1994 : BONAS, FRANCE 930527 

SCIENTIFIC UNCERTAINTY AND ITS INFLUENCE ON THE 
PUBLIC COMMUNICATIONS PROCESS 
Dr. M. LUM, CDC/ATSDR, DIV OF HEALTH EDUCATION, 1600 
CLIFTON ROAD MS E-33, ATLANTA, GA 30333, USA 
(fax:1-404 639 6207) 
8-10 Sep 1994 : BUDAPEST, HUNGARY 931149 

HUMAN RESOURCES AND LEADERSHIP FOR 
TECHNOLOGY TRANSFER IN AND TO AND FROM 
COOPERATION PARTNER COUNTRIES 
Dr. G. BUGLIARELLO, POLYTECHNIC UNIV., BROOKLYN. 6 
METROTECH CENTER, BROOKLYN, NY 11201, USA 
(fax:1-718 260 3755) 
June 1994 : ANKARA, TURKEY (HUMRS) 931568 

THE PROBLEMS AND PROSPECTS FOR THE UPGRADING 
OF SCIENCE AND TECHNOLOGY IN THE CENTRAL ASIAN 
REPUBLICS OF THE FORMER USSR 
Prof. A..CAGLAR, HACETEPE UNIV., FACULTY OF 
ENGINEERING, BEYTEPE ANKARA 06532, TURKEY 
(fax:90-312 235 2575) 
I I -14 Oct 1994 : ANKARA, TURKEY (HUMRS) 931684 

MARKETING OF HIGH-TECH KNOWHOW 
Dr. YM. RABKIN, UNIVERSITE DE MONTREAL, DEPT 
D'HISTOIRE, C.P 6128, SUCC. "A", MONTREAL H3C 3J7, 
CANADA (fax: 1-514 345 9704) 
27 Jun-1 Jul 1994 : ST PETERSBURG, RUSSIA (HUMRS) 931690 

Note: DISRM, HTECH, ENVIR, HUMRS indicate meetings supported under the Priority Areas on Disarmament 
Technologies; High Technology; Environment; and Human Resources/Science and Technology Policy. 
CHEM, COP, NANO, SGEC indicate meetings sponsored by the Special Programmes on Supramolecular 
Chemistry; Chaos, Order and Patterns, Aspects of Nonlinearity; Nanoscale Science; and the Science of 
Global Environmental Change. 

Further information on a particular meeting should be obtained from the meeting director named 
above. Further information on the NATO Science Programme may be obtained from: 

Scientific Affairs Division (Ref. 94/1) 
NATO, B-1110 Brussels, Belgium 


