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Rubble in space 
The Near Earth Asteroid Ren- 
dezvous (NEAR) spacecraft 
launched in 1996 was looping 
through its first orbit on its way to 
asteroid 433 Eros when scientists 
realized they could perform some 
observations of asteroid 253 
Mathilde (see the Perspective by 
Asphaug, p. 2070). Yeomans et 
al. (p. 2106) report how the 
NEAR navigational team, using 
ground-based observational data 
of Mathilde's orbit and reference 
star data from the Hipparcos and 
Tycho catalogs, accurately pre- 
dicted the orbit of Mathilde to 
position NEAR for a close flyby 
(as close as 1225 kilometers). A 
mass of about 1 x 10'4 metric 

tons was estimated for Mathilde 
from its gravitational pull on 
NEAR. Veverka et al. (p. 2109) 
report the NEAR imaging results, 
which estimate this irregular as- 
teroid dimensions as 66 kilome- 
ters by 48 kilometers by 46 kilome- 
ters. Mathilde's estimated bulk 
density is only 1.3 times that of 
water, suggesting that it is very 
porous, very hydrated, heavily 
fractured, or some combination of 
all three. The presence of at least 
five large impact craters leaves 
scientists wondering how this 
low-density "pile of rubble" re- 
mains intact. 

Field day for dots 
Excited state energies in quan- 
tum-confined structures such as 
quantum dots can be shifted with 
an electric field through the Stark 
effect: this effect can be used to 
modulate an optical signal electri- 
cally. Empedocles and Bawendi 
(p. 21 14) used fluorescence mi- 
croscopy to measure the Stark ef- 

Regulating the ribosomal economy 
Protein synthesis in bacteria is tightly regulated; the number of ribo- 
somes, which translate messenger RNA into proteins, is limited by ri- 
bosomal (rRNA) transcription. Gaal et al. (p. 2092; see the Perspective 
by Roberts, p. 2073) show how rRNA transcription is regulated by the 
availability of adenosine and guanosine triphosphate (ATP and GTP). 
In Escherichia coli, rRNA promoters require high concentrations of 
ATP or GTP because they form very short-lived complexes with RNA 
polymerase. Because ATP and GTP concentrations increase with 
growth rate, so will rRNA transcription and ribosomal activity, until 
protein synthesis depletes cellular ATP. 

fect in single cadmium selenide used to dope the polymer electro- 
quantum dots. Shifts in the low- chemically and change its work 
est excited state enerw could be function. -, 
induced that were much larger 
than the apparent linewidths, and 
the excited states are highly po- 
larizabl~xcited-state dipoles as 
large as -90 Debye could be in- 
duced by local electrical fields. 

Cobalt route to cages 
Although numerous new types of 
molecular sieves (zeolites) have 
been svnthesized. it has been dif- 
ficult to create zeolites that con- 
tain the faujasite structure with a 
three-dimensional network of 12- 
ring channels. Bu et al. (p. 2080) 
show how, by incorporating a 
large fraction of cobalt into alu- 
minum phosphate molecular 
sieves, several new structures, 
some with unusually large cages, 
can be made. 

Tunable semiconductor 
diode 

Schottky diodes consist of a metal 
and a semiconductor and pass 
current in only a certain voltage 
range. In principle, the turn-on 
voltage should vary with the work 
function of the metal, but in 
practice the voltage is almost the 
same for different metals because 
of "pinning" to surface states. 
Lonergan (p. 2103; see the Per- 
spective by Scott, p. 2071) shows 
that by using a conducting poly- 
mer as the metal, a tunable diode 
can be formed. Embedded in the 
polymer is a gold grid that can be 

Order! Order! 
When metal complexes are used 
to catalyze reactions in solution, 
they are usually thought to func- 
tion independently of each other. 
Tollner et al. (p. 2100) now show 
that, for a rhodium complex that 
has very low reactivity in the ho- 
mogeneous system, the order im- 
posed by a Langmuir-Blodgett 
film of the complexes led to sig- 
nificant increases in catalytic ac- 
tivity. High substrate selectivity is 
also observed. 

Greater control in 
cloning 

An important application of 
cloning technology in large ani- 
mals will be the ability to produce 
large amounts of medically rele- 
vant products. As a step toward 
this goal, Schnieke et al. (p. 
2130) have inserted the gene for 
factor IX into ovine fetal fibro- 
blasts and then inserted the trans- 
genic nuclei into enucleated 
oocytes and produced transgenic 
sheep. Although there was a 
higher incidence of premature 
births and deaths, the technique 
has several advantages over earli- - 
er technologies, including the 
ability to start with a character- 
ized cell population, to predeter- 
mine the sex of the offspring, and 
to avoid mosaic founders who will 
not transmit the transgene. 
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Genetic clocks 
and climate 

The gene penod is part of a clock 
that keeps the body's rhythms cy- 
cling at about 24 hours no matter 
what the temperature. Natural 
populations of fruit flies show 
one of several variants of this 
gene, with differing lengths of a 
threonine-glycine-encoding re- 
peat in the period gene. Now 
Sawyer et al. (p. 2 1 17) relate this 
variation to the ability of the 
flies to keep their rhythms con- 
stant under different temperature 
conditions--those with a greater 
ability to temperature-compen- 
sate are found in northern lati- 
tudes of Europe, whereas those 
with less ability are found in a 
more southerly distribution. 

Protein conduits 
Proteins destined for secretion are 
cotranslationally translocated 
across the endoplasmic reticulum 
(ER). Beckmann et al. (p. 2123; 
see the Perspective by Powers and 
Walter, p. 2072) present a three- 
dimensional reconstruction of key 
components of the translation- 
tr&location machinery-the ri- 
bosome in a complex with Sec61, 
a protein thought to act as the 
protein-conducting channel in 
the ER. Channels in the ribo- 
some and the Sec61 com~lex are 
aligned, which would allob direct 
transfer of the nascent chain be- 
tween the two complexes. 

Regulating 
abscisic acid 

Cyclic ADP-ribose (cADPR) is 
one of many possible components 
that could be used in cellular sig- 
nal transduction mechanisms. 
Wu et al. (p. 2126; see the news 
story by Pennisi, p. 2054) provide 
evidence that the physiological 
response of plants to the hormone 
abscisic acid is mediated through 
cADPR and calcium. Abscisic 
acid regulates higher plant re- 
sponses to a great variety of stress- 
es, including drought and cold. 
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Auaralia: 61 2 9417 7866 Aun ia  and Eastern Europe: 43 1 689 1819 BelpiunJLuxemburg: 0 800 1 9815 
1 Canada: Now call CLONTECH direct. 8W 662 2566 1 China: BElJlNG YUANGPING BIOTECH 86 10 
68187551. GENE CO LTD -86  21 64748700 HW SCIENCE & TECHNOLOGY DEVELOPMENT CO . LTD. 8 22 
26647265 SlhO AMERICAh BIOTECH CO .863794322501 WATSOh BIOMEDICALS IhC -86  21 65572386 

Czech Raeubloc 42 19 65214 Eovm 202 349 8311 Fnncr 33134 602424 G r m a n v  C-ONTECH 
Gmbn. 4 9 6 h l  34170 Greece Y l i - i 8 3  1190 Hong Kong.852 26466101 India: 091 11 54 21711 
1sta.l. 972 4 9960595 lulr 39 2 6127621 Japan: 81 6 348 3 1 8  Kore1'82 2 556 0311 Malalfia: 
6 M  777 2608 Ysrieo. 525 519 3463 lh. Nuhsrland~. 31 33 495 00 94 Seamdinaviw 46 8 749 5940 .................................................................. 
Sinpapon: 65 775 7284 Spain/Ponupal: 34 1 630 0379 Swiarland: 41 61 272 3924 Taiwan: 886 
2 7202215 1 Thailand: 662 530 3805 1 T u h v :  90 216 385 8321 Unimd Kinndom: CLONTECH U.K. 
Ltd, leffective lllPJ8). 012564765W rev 10197 

The Atlas Mouse cDNA Expression Array I 

is available now for rapidly comparing the 

expression profiles of hundreds of genes in one 

hybridization experiment. Instead of studying 1 

gene at a time with RT-PCR, use the Mouse Atlas 

Array to  analyze 588 genes simultaneously! 

cDNAs included on Atlas represent key genes 

involved in critical cellular functions (categories 

a t  le f t ) .  Because Atlas is a nylon membrane, 

hybridization and analysis require no special 

equipment. Use Atlas to discover more in a week 

than you could in a year. Call 800-662-2566 (CLON) 

or contact your local distributor. 

C L O N T E C H  
N O W  Y O U  C A N .  

1020 East Meadow Circle. Palo Alto. California 94303 USA 

Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1 350 650-424-1 064 
E-mail: tech@clontech.com orders@clontech.com Internet: hnp://www.clontech.com 

0 1997. CLONTECH Laboratories, Inc. IAO~YSW) 
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Unmatched The most extensive line of products 
for apoptosis and cell proliferation 

expertise Boehringer Mannheim offers more 
kits and reaaents for accurate. nonradio- 

Using its powerful legs, the basilisk active measurement of proliferation than 
lizard generates enough speed to allow anv other su~olier: . . 
this expert escape artkt to actually Qualitative flow cytometry or immuno- 
"walk on water." A similar expertise is histology kits 
required when studying the delicate Quantitative ELlSAs that measure DNA balance between cell death and prolifer- synthesis or metabolic activity. ation. An expertise that Boehringer 
Mannheim provides. 

More ways to quantii apoptosis 
With two ELlSAs and three in situ kits, 

Boehringer Mannheim has expanded 
the array of tools available for specific, 
reproducible detection of cell death: 

Cell Death Detection ELlSA (Fig.1) 
Cellular DNA Fragmentation ELlSA 
TUNEL assay kits (Fig. 2) and reagents. 

Fiaure 1. Sensitive detection of nuclmsomes in 
c;ioalasmic fractions at diierent cell concentrations 
& in i  the Cell Death Detection €LISA. HL-60 cells were 
cultured at d~fterent cell concenbatlons wlm or wlthout CAM 
(camptothecln) at 2 pgml lor 4 hr at 37°C Cell lysates were 
predlluted 1 10 and tested In the lmmunoassay with a 
10 minute substrate reaction 

Fiaure 2. Detection of a ~ o ~ t o t i c  cells lareenl in involutina 
miuse mammary by f~uoresceiice dcmscopy. - 
Fnrmalln-flx~d oaraffln-~mh~dd~d ~IEFIIP spcbnns werp . . , . . . . . . . . . - . - - - - - - - - - - . - - 
dewaied and stalned uslng the h Sltu Cell Deam Detecuon 
KI~. Fluorescein, to show apoptosls occurring In lnvolutlng 
mouse mammary glands after 3 days. Erymrocytes appear 
yellow due to autoiluorescence (data kindly provided by 
R. Friis, University of Bern, Switzerland). 

Unmatched technical resources 
to guide your research 

We offer the most technical inforrna- 
tion on cell death and cell proliferation 
available. Call us today and see why 
Boehringer Mannheim is the leading 
expert in techniques for cell death and cell 
proliferation research. You can also locate 
our homepage on the Internet at 
http://biochem.boehringer-mannheim.com 

Experts in Apoptosis. 

Internet httpJhiochem.boehringer-mannheim.m O 1996 Boehringer Mannheim. All Rights Resewed. 
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The Gene Discovery Array can a/so be used for 
now 0th- Ets genre gene finding with probes made from large 
emwmsdon arrr y as genomic clones. Find genes in large genomic 
the .rem~st mswnrs regions as part of a positional clonlng program. 
for geneZCc tvmaeaaroh, 

Experiments are done with simple 32PPIP labeling 
ive and and hybridization 

hwz%s$enes in a techniques. Detection 
s~&%S&&NA spmple and analysis using 

/ phosphorimaging will 
allow for easy 
identification of the 

These fr'ltc~s be u d  
in par&, for up w 20% # 
genome. pnohsmmte f r ~ r n  

"W 3 ~ r c e s .  All clones 
'ion in &&EST 

Army. In just days 



Wondering where to submit your next paper? 

try PNAS 
. rvbmrssconmakesitq: 

Step 1 : Submit your paper directly to the PNAS Editorial 
Off iceno need to obtain an Academy member's 
agreement to communicate your paper. 

Step 2: Wait to hear the outcome of the review process, which is 
guided by an Academy member in your field. 

You will get the Editorial Board's decision in a matter of weeks. 
Once your paper is accepted, publication is fast: 8 weeks from 
final acceptance to print. Consult our web site, at www.pnas.org/ 
about.shtm1 for more information about PNAS, print and online, 
including: 

information for authors 
reduced color charges 
lower page charges 

' 25% of papers in PNAS are direct submissions. It's the simple, 
new way to get published in the second-most cited journal in the 
world. 

Get in touch with PNAS ... 
Mail: 2 10 1 Constitution Ave., NW, Washington, DC 204 18 
E-mail: pnas@nas.edu 

now online: 

Isn't it time you revisited 
~voceedin~s of the 

National Academy of 
Sciences? 
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the first Latch-Mode m pipette 1 

reduces risk of repetitive 
motion injuries. 

Latch-Mode" - 
the combination of 3 new features 

eliminates sample-to-sample, 
usercto-user inconsistencies 

The Magnetic Latch - not your thumb - 
holds the plunger button in the down 
position, ready for sample pick-up. 

The Trigger releases the latch, sample is 
aspirated. Use your thumb only to 
dispense; reduce the risk of repetitive 
motion injury. 

The Aspidon  Rate Contmllerm improves 
consistency, prevents sample splash, and 
reduces maintenance. 

USA Phone 800-472-4646 
Europe Phone +3 1 71 54 1-2668 

OElW - 1-1 I -  
Japan Phone +8 1 5689-83 1 1 

~ I N S T F U M ~ V T C Q  I= E-mail pipets@rainin.com 

to pipette! 

Fax 6 17-938- 1 152 
Fax +31 71 541-5390 
Fax +81 5689-2670 

Website: httpJIwww.rainin 

Circle No. 14 on Readers' Sewice Card 01997 Pipet-Plus, Latch-Node and Aspiration Rate Comroller an &marks of Rainin Instrument Company.Inc. 



FOiVDAYlBiON ARES-SERONG, 
T H E  i4RES-SERONO FBIJNII%ATTO'\J 

The Ares-Serono Foundation Fellowships in Biomedicine 

1998 Award Announcement 

FELLOWSHIPS IN REPRODUCTIVE ENDOCRINOLOGY 

Two Fellowships will be awarded by The Ares-Serono Foundation for postdoctoral training pertaining 
to studies in the field of reproductive endocrinology, based on an international competition. 

Fellowship Terms 
Full-time postdoctoral training 
2 years of support 
USD 40,000 annual grant towards salary and expenses for postdoctoral training 

Eligibility 
Applicants must have completed a PhDIMD or equivalent academic degree within 3 years from 
the start date of the fellowship . Ability to communicate fluently in English (verbal and written) . Preference will be given to candidates applying for a postdoctoral training in an Institute other than 
the one where their final academic degree was obtained. 

Schedule 
Application deadline: February 28th, 1998 
Grants announced: July 15th, 1998 
Fellowships start: October 1998 

For the Application Form and Eligibility Guidelines, please contact: 
Maria Grazia Cali 
Secretary of the Board 
Via Casilina 125 
00176 Rome, Italy 
FAX +39-6-70384577 
Tel. +39-6-703845131721 
Internet address: http://www.serono.ch 
E-mail address: ares-serono.foundation@pn.itnet.it 



1998 Sponsored Sciemtific Wo~~Bslinops - 

' v :~  F!TTERN~~~IONAL WORKSHOP Oh ~ Y ~ ~ O L I I ~ ~ C S  
The Congress Center, Florence, Italy 

March 16-18. 1998 

Scieaatific Organiaeiis 
A.K. Abbas (USA) 

Hrri vrri d Medrcrrl School, Bostolz. V A ,  USA 
S. Romagnani 

Uiz lve f~ lr~  of Florence ,Wedleal Scl~ool, Flo~elzce. Itall 

hI.1 ERrVLB\'ifION,Ali JI'ORECSHIJBBP OX GROFVTH, REPWBDUCTIVE AND ENDOCRINE 
CO~IPLIGATVOKS IY THALWSSAE%IE,~\ 

The Congress Center, Ferrara, Italy 
April 2-4,1998 

Scientific 0rgsnnizeli.s 
V. De Sanctls (I) 

Ai clsperinle Snnt'Annrr, Fei i nia, Italy 
R. Stanhope (UK) 

Dlzlveisrt~ College of Loildorl .Wedlcal S ~ h o o l  Lollrior7 UK 
B .  Wonke (UK) 

The Vl'lz~rtlrzgton Hospltnl, Lolzrioiz, DK 

Baaa n s ~ ~ c s ~ q i l o ~ ~  oh DEYELOP~IE~WTAL Fuhclraoh OF Kie:~no~~uc~ne E ORGANS 
G E I \ J ~ T ~ C  4 h D  ENDCDCRINE BASIS OF GONADAL FAELLRE 

Artis Zoo, Amsterdam, The Netherlands 
April 16-18, 1998 

Scientific Organuizer 
B.C.J.M. Fauser (NL) 

Dizlvei ~ l t ,  Ho~pltrrl Rottertlain, Rotte~daru, Tlze Yerherlandc 

~ L I I ~ I I C ~ A ! L  APPLIICATION OF DUPFEREWT~IATIO~~I ? ? l f l ~ ~ 4 ~ - ~ ~ ' ~  
Houston, TX, USA 
October 1-3. 1998 

Scieantiffin Orgasaizers 
R. Lotan (USA) 

Uizrvei~rt, o f  Texas, Hoz~stoiz, TX.  USA 
S. Waxman (USA) 

Molrtzt Sznal Merirtal Center, h e w  York, R'Y, USA 

FOR IFURTBER INFOWWIWTIQD". 

!Mailing Address: 
The Ares-Serono Foundation, P.O. Box 7228,00100 Rome (Nomentano) Italy 

Tel.: +39-6-70384 5131721 - Fax: +39-6-70384 577 

E-mail Address: 
ares-serono.foundation@pn,itnet.it 

Internet Address: 
http://\~'\~'\~' .serono.cl~ 
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By eliminating the need for post-hybridization 

antibody steps, you can now achieve digoxigenin- 

quality results in much less time, with the new 
Total time saving of 2-3 hours 

AlkPhos DirectTM. chemiluminescent labelling and O Sensitivity of 0.06pg (in Southern blots) 
detection system. A complete and user friendly system, CDP-StaF 
utilizing a novel thermostable alkaline phosphatase, 9 stringency with temperatures 

AlkPhos Direct can be used for all high sensitivity up to 75°C 
applications using either DNA or RNA probes. 9 No antibody development 

V~rnersham LIFE SCIENCE 
FOR MORE INFORMATION, CONTACT YOUR LOCAL OFFICE / EUROPE +44 (0) 1 494 544550 

? - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I 

I USA 
c - - - - - - - - - - -  

1 800 323 9750 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

1 JAPAN (03) 59 92 2828 
Ammhlm Life Sdma Ltd, Amersham Place, Lide Cbalfont, Buckinghamshire, HP7 9NA England. All gwdr and servtccs are sold subiecr to the terms and condcnons of  ale of the company wirhtn the Amenham group .. ,. , 
whch supplres them. A copy of these terms and condiclons a available on request. CDP-Star is prorected under one or more of US patents 5,326,882 and 4,931,569. 
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I Molecular and Celdar Bioloa 
. i 

i 

1 ;. tj,+.br,r,r,s, ,xi> . % 4. The Journal of W o w  

Viral and Cellular Oncogenes 

Viral Pathogenesis and E o m  IN CHIEF: Thornas E. Shenk 

dike many competing journals wluch publish 
icles on narrowly specialized areas, 

Journal of Virology covers broad-based, 
-quality, original research concerning viruses 

of bacteria, plants, and arurnals. 
Plant Viruses M provides fundamental new information using 

botozoan and Fungal Viruses cross-hsciphary approaches of biochemistry, 

Gene Theraw biophysics, cell biology, genetics, immunology, molecular 
ISSN 0022-538X 

10,300 pages year: Monthly Members of 
biology, morphology, physiology, and pathogenesis 

ASM may subscribe for- $99 U S ,  $1 15 and immuniv' 
Canada !PIE 7% GST or 15% HST + GST1. EOITORS: R. Beachy, R. Desmsiers, D. DiMaio, L. En-, M. Estes, H. Fan, 
E m p ~  $161, Latin America 5168, Rest of D. Grifhn, G. Nabel, C. Rnres, V. Racaniello, I. Sodmsk, and I. Venna 

World $178. I . r 
Also included are 

rninireviews. 

1 Online in mid-1 9981 Details to be announced 

JOURNALS F R 0 M AS M .. . To subscribe as a member, call For nonmember rates and for infur- A m w w  SOCIEIY FOR MIU(OWOLOGY 
Authors and readers alike know 202-942-9319, fax 202-942-9346 or mation and pricing on O M  1325 m a i m a m  A m ,  NW 
and trust the journals of the e-mail, subsariptionsOasmusa.q. versions (monthly subscription or W m m ~ ,  DC 20005-4171 
American Society for Microbiology, Join the American Society for yearly archival), fax 202-942-9355 or 
the not-for-profit society dedicated Microbiology and subscribe to MCB write to the Journals Dep-ent at 
to the advancement of the or JW at the low member rates the address given at the right. 
micmbiological sdences and related shown above for 1998. Limit is one 

IMEIKAN 
Aamm 

d i w i p h  personal subscription per member. Circle NO. 38 on Readers' Senrice Card w~~mwtoc;r 




