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COVER 
A peptide dimer (orange) that mimics erythropoietin hor- dimematiin. The peptide interaction with a functional epi- 
mone (EPO) binds two eauivalent EPO receotor extracel- tom on each receotor is a basis for the desian of small- . . 

.lular domains (blue) and produces the signal'necessaryto mb~ecule EPO mihetics. See page 464 an&he related 
stimulate production of red blood cells. The crystal structure Research Article (page 458) and Perspective (page 
of the complex identifies one functional mode of receptor 449). [Image: M. Pique, 0. Livnah, and I. A. Wilson] 
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Last gasps 
The mass extinction at the end 
of the Permian (about 250 mil- 
lion years ago) was the largest 
in the last 600 million years; 
more than half of the marine 
families disappeared along with 
many plants. Knoll e t  al. (p. 
452) point out that many as- 
pects of Late Permian geol- 
ogy-including the condition 
of the oceans-were similar to 
those in the last part of the Pro- 
terozoic (about 800 to 550 mil- 
lion years ago). They suggest 
that the extinction was caused 
by rapid overturn of deep anoxic 
oceans, which would have re- 
leased toxic amounts of C02 
into the atmosphere. 

Electrons through DNA 
Electron transfer through DNA 
can occur if the electron do- 
nors and acceptors are interca- 
lated into the DNA helix. 
Arkin e t  al. (p. 475) measured 
the rates of forward and back 
electron transfer by using 
ultrafast emission and absorp- 
tion spectroscopy and observed 
extremely rapid electron trans- 
fer rates with only a very shal- 
low dependence on distance be- 
tween the metal centers. These 
results suggest that the mecha- 
nism for electron transfer be- 
tween these complexes inter- 
calated into DNA differs from 
that seen in proteins. 

Dueling volcanoes 
In 1994, two volcanic vents on 
opposite sides of the partially 
seawater-filled Rabaul Vol- 
cano caldera in Papua New 
Guinea erupted almost simul- 
taneously with different erup- 
tive styles. Roggensack e t  al. 
(p. 490) sampled the volatile 
gases in the plumes above the 

edited by PHIL SZUROMI 

Uniform ropes of carbon nanotubes 
One goal in the synthesis of carbon nanotubes is to create long, 
defect-free structures. Thess e t  al. (p. 483) have optimized the la- 
ser vaporization of graphite (in the presence of a cobalt-nickel 
catalyst) to produce bundles of hundreds of single-wall carbon 
nanotubes in high yield (>70%). These "ropes," which can be 
several hundred micrometers in length, exhibit high metallic con- 
ductivity. The rapid movement of catalytic metal atoms is pro- 
posed to explain the uniformity of these structures. 

vents and the volatiles found preparation was surprisingly com- 
in silicic and mafic inclusions plex and not always in agreement 
from the erupted lavas in order with current beliefs. 
to trace the magma dynamics 
below the surface. Seawater in- 
teractions were likely signifi- 

cant at one vent, while the 
volatiles found in the mafic 
inclusions from the other vent 
indicate that the eruption /was 
initiated by the emplacement 
of a mafic dike intrusion below 
the shallow magma reservoir. 

Ancient recipes 
Insight into food preparation is 
vital for understanding ancient 
cultures. However, because of 
natural decay, ancient food re- 
mains are rare except in dry cli- 
mates; current understanding is 
often based largely on artistic 
evidence and written sources. 
Samuel (p. 488; see the news 
story by Williams, p. 432) stud- 
ied Egyptian beer and bread re- 
mains dated from 2000 to 1200 
B.C. by optical and scanning 
electron microscopy. Their 

Glassy ordering 
Low-frequency vibrations and 
fast relaxation processes are im- 
portant signatures of super- 
cooled liquids, but the former 
cannot be explained by stan- 
dard theoretical models. It has 
been suggested that the me- 
dium-range order in the mate- 
rials is the source of these vi- 
brations. Uchino and Yoko (p. 
480) performed ab initio calcu- 
lations on glycerol trimers to 
show that localized collective 
motions of the hydrogen-bonded 
molecules can lead to such 
low-frequency modes and that 
translational motions of the 
molecules within the trimer 
may be the origin of such fast 
relaxation processes. 

Path to destruction 
Lysosomes degrade misfolded, 
damaged, or unneeded proteins 
within the cell, and both bulk 
and selective pathways operate 
for protein uptake. The selec- 
tive pathway, which is espe- 
cially active in certain cell types 
that have been starved or de- 
prived of growth factors, re- 
sembles pathways for the trans- 
port of precursor proteins across 
cell membranes. Cuervo and 

Dice (p. 501) identified a lyso- 
soma1 membrane glycoprotein, 
LGP96, that binds substrates for 
this pathway. Overexpression 
of LGP96 in Chinese hamster 
ovary cells increased the activ- 
ity of the selective pathway, 
suggesting that this receptor 
may be one of the rate-limiting 
components for this pathway. ' 

Getting on the newe 
Schwann cells, a type of glial 
cell, differentiate to form the 
protective myelin sheath that 
surrounds the nerve axon and 
promotes long-distance propa- 
gation of the action potential. 
It has been thought that the 
POU domain transcription fac- 
tor Oct-6 acted to repress my- 
elin genes in Schwann cells 
until differentiation was com- 
plete. Jaegle et al. (p. 507) stud- 
ied Oct-6 knockout mice and 
show that Oct-6 is in fact 
needed for promyelin cells to 
progress to the myelinating 
stage. However, after that point 
Oct-6 is no longer needed for 
myelin expression. 

Hooking up the newe 
Spinal cord injuries can lead to 
tragic consequences, and the 
search for successful medical 
treatment is being vigorously 
pursued. Cheng and Olson (p. 
510; see the Perspective by 
Young, p. 451) demonstrate a 
partial repair strategy. Multiple 
fine nerves were used to form 
bridges across the gap of com- 
pletely transected spinal cords 
in adult rats. A treatment that 
combined these nerve bridges 
with growth factor and mechani- 
cal stabilization allowed a cer- 
tain limited recovery of hind 
limb function. 
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Cancer prevention drugs. A cure 

for AIDS. The secrets of cell 

differentiation. It won't be a dreamer 

who arrives at solutions to these 

challenges. It'll be the research 

scientist who can shorten the 

steps involved in bringing the 

answers closer. 

Right now, the BIA technology 

developed by Biosensor is helping 

dreams become reality in 

biochemistry, molecular biology, 

drug screening, food analysis and 

environmental research. 

Biosensor products like 

BIAcoreB 2000 and the newly 

introduced BIAcoree X let you 

monitor reactions in real time, 
L 

i without the use of labels, between 

i molecules of almost any type. You 

can study crude extracts, as well as 

extracts in lipid vesicles, viruses, 

bacteria and eucaryotic cells. 

These aren't dreams any more. 

BIA is already a world-proven 

technology that is being used in 

new applications every day. 

Saving time. Gaining faster, 

more accurate information. Easing 

pressure on research budgets. 

At Biosensor, we're opening 

people's eyes. 

Pharmacia Biosensor AB 

Telefax: +46 18 16 63 48 

http:l~.pnu.com/biosensorl 

Biosensor 
You have the vision. Use it. 
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I ntroduchg the PhD. Phage Display Peptide 
Library kit for the rapid identification of peptide 
ligands for a vatigty of receptor targets. Based 
on a vast comBWorial library of random 
peptide 7-mers (2 x lo9 independent clones), 
each displayed on the ouIface af MI3 bacterio- 
phage, the R.D. kit creates a phys'lcal linkage 
between a s e W 1 e  peptkle sequence and the 

A WIDE RANGE OF APPLICATIONS 

Use the Ph.D. kit to screen for peptide l i s  
for any target, inctuding proteins, nucleic acids, 
cell surfaces, viruses, carbohydrates, small 
molecules and cfielated metal ions. Ideally suit- 
ed for vaccine development and screening for 
potential drug candidates. No knowledge of the 
taraet structure is reauired. 

II Control target (Streptavidin) and elutant 
(Biotin) 

DNA that encodes R. Since ttie gane for the Comprehensive instruction manual 

1 displayed protein is then part of Fhe viral rat Pb.D. Klt (Catalog Ma) includes 

1 reagents for 10 biopanning experiments: For more Information on the 

:. - 
genome, phage display embkts th rapid iden- r Heptapeptide phage display library, Ph.D. Phage Dirptay Peptide Library Kil, 

r tification of peptides or proteins with desired 
complexity 2 x l0g impendent clones call 1-800-NEB-LABS or via the internet: 

binding propefties. This unique kit uses a 
Sepwcing prjwrs far manual and <info@neb.com> 

rapid in vitro process Wed Bfqmwing, af&med DM seam <http.Jlwww.neb.eomlneb/ph$/phd.html> 
followed by DNA sequencing. E. ccah' hosrstraitin NEB home page: <httpJ~..neb.com> 

- 
Newbql.ulgiohbr b e  32Tozer Road, Beverty, MA 01915 USA 1-800-NEB-LABS Tel. (508) 927-5054 Fax (508) 921-1350 mail: infd@neb.com 
IkvrEm#hd Biirbr L1C Cads Tel. 1800) 387-1095 (9051 672-3370 Fax WH) 672-3414 email: ido@ca.neb.com 
lYIw Eqbmd B i i  W, Fedmi Republic d 6- Tel. (0130) 83 30 31 (a6196) Jm Fax (061961 83639 em& inWe.neb.com 
Ww Emghd Biolabs (UKI Ltd. Tel. (0800) 31 64 88 101462) 420616 Fax 101462) 421051 email: info@ukneb.com Q 

DISTRIBUTORS: Atlmha lfm 559Cm, Belgium 1080011 9815; Branl mll) 663565. Denmark (31) 56 20 OQ Finland (90) 5M-121; 
Greece lOlt Hong KongWS-9988; India (542) 3114l3; Israel (03) 5351205; Italy (02) 381951; Japan (03) 58~-W, ~orea (02) 55641311; Mexico $) 519-3163i pm and beyond.' 
Netherlands tBS)) 4% 00 9C; New Zealand 1091 418-303% Noway 22 22 M ll; Singapore 4457927; Sweden (08) 39 60 10. Switzedand (06048l47 l313;aman 0 88029l3 
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Why are 

on the BioRobd 9600 

QlAGEN Inc. 
9600 De Soto Avenue 
Chatsworth, CA 9 1 3 1 1 , USA 
Orders 800426-8 1 57 
Fax 800-71 8-2056 
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HANG A LEFT AT INNOVATION. 

t G A m e e t  the challenges that have never been met. 

Test the idem that have never been tested 

Explore the parts that have never been explored. 

See the sides that have never been seen. 

on a Macintosh, 

Thatk how Dr.%mn Hehe bud it. By loolung a little fartheq dwng a little deeper and seating awl& new way to 
mdecular modelingwith an Apple Macintosh personal cunputec In fad, Dr. Hehe founded his a q m y , ~ w i t h  
the vision of bnngmg m y t a h d  model@ to the chemical mam Ilk acdaimed application, MacSpartar2was spechdy 
designed to nmhke the awesome capabilities of the Fmw Macintosh computer and the PowerPC ctup, delmenng work- 
~ - ~ p e r f o r m a n c e t o a n y m d e s k . S o r m w p ~ c o n s t r u c t ~ m d e c u l e s u s i n g ~ , ~ b u i l d e r s .  
Display complex 3-D graphrcs. Create vibration animation. 'Myour ideas. And share mulls with a simple cut and paste. In 
otherwords,~,probe,~anddiPcoPermore~bmnhmh@lebefwe.AndthatStherealtruth. 



I harper 

p u t h e ~ e h t d e s  p&tectim pxsible, AmmhanqSM is eommimd to 
&01*s so you a & ' d i  'ydw research. PCrh&r you are using 

fluorea%m'r ar @waive h o  SequwTM DNA polpawe provides fast, &drlomical, consistent 
hetmqpS4 d p k .  - 

U q w d , : w  qdky f,r &orescent New *s, m e  in rdoactive 
h e t e r o ~ * i o n  =lurn$ng 
*Even peak h$h@ New, unique terminators J 

3. 
Impmtd akumcq Consistent,' e.rten^kd intensities with no artifacts 

I 

Reductian &ed template with * 33P temhqyrs offer a cost e M v e  alternative ' . )  D M @ B ~ ~ ~  . , -i 

Low 'allows detection of mixed sequezm . 
'CT+' Maxed'CT Tun* T TBaplate 
G A T C  G A T G  G I L T C  5 

r > 



New AmpliTaq" FS Enzyme 

Even peaks make mutation detection even easier. 

breakthroughinenzyme 
design just took muta- - - 
tion detection to new -Pal  8 q - G i q  of the 

~ p o S a r o * ~ B  
levels of convenience g c ~  w;cs a d y c p k r  hl 

andperformanee. with fhcA.lpEiTaqF5 e ~ ~ " e ,  

That br-ugh is Amphiaq" DNA 

Polymerase,FB-menhantadewqmedevebped 
expresdy for automated f l u m t  DNA ~ ~ g ~ m h g ,  

AmpliTaq FS dye primer kita make it easier 
than ever to dimdy sequence PCR products. They 
combine the simplicity of cycle sequencing with 
high-efficiency ddNTP incorporation to produce 
pr& data with uniform peak heqghts. The result 
is accurate d e d m  of mutati011s. 

AmpliTaq FS kits expand the power of ABI PRISM" 
multicdar detection technology to sequence-based 

mutation detection. Together with 

MIA our reagents and p r o t ~ o b  for flue 
PRISM' rcsant PCR detection, we provide 

complete DNA anatylns solutions for your laboratory. 
Find out how PCR-based cycle sequencing with 

AmpliTaq FS kits makes mutation detection even 
easier. To order or to request information, call 1-800- 
345-5224. Outaide the US. 

and Canada, contact your 
local PE Apphed Biosystems 
representative. 

PE Applied Biosystems 
Em#m Lawn,GermanyTel:49 (OK103 mS301 Fax: 49 OK103 mS 310 
&#a Tmyo.Jagan lei (W73) 8085W Fax (0473) 8MWS 
U I n  huka Mexlcn C~ly. Mexico Tel 52-5651-7077 Fax 52-5-5936223 
MnUl Melbwmm. Authal~a Tel (M)9212-8585 Fax (03) 9212-8502 

Perkin-Elmer PCR reapents are develowd and 
manulaehrrea by Roche Molecular Svstems. Inc.. hiih 
Branchbutg. N& ~ersey, U.S.A. U 

AmpliTaq isa repistsrcd trademark of Rachs Molauk Systam Inc. Psrkin-Elm isa 
repistersdha&rr&MdLgl PAlSMMdhign usBsdaMhr 0ITi-m Perkin-Elmr Cornomtian. 
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The Pioneers of NMR and Magvletic Resonance 
in Medicine . . -, T H E  STORY O F  MRI / ~i:~;::.~:E.:bm 1 

. . a fascinating biographical history of the nine 
vioneers who discovered nuclear magnetic reso- 
. nance, who contributed most fundamentally 

to its development and who brought you 
MRI, NMKs remarkable progeny. 

i 
7 - 

The.Classir Edition featuresabeautiful leather-bound hard cover with 
hebbed spine, goldstamped 7e&tering wd gilt-edged pages. A limited 
edition, each h k  is n m b e d .  The Library Edition, shown at leh 
features a study* hard cote?. plotected by a heavyeight dust jacket. I 1 copies of the Library Editi 

Cost of books: 
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In 1 998 AAAS will celebrate its 1 50th 
anniversary. Get an early start by ordering your 
AAAS products now! Each attractive, high-quality 
item features the new AAAS logo. What's more, a 
portion of each sale goes to support 150th 
anniversary activities. 

AMEIUCAN ASSOCIATION FORTHE 
ADVANCEMENT OF SCIENCE 
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