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Drug Discovery Work Combine this versatility 
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Molecular Biology 
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Okay. So we have one of the longest names 

in the life science business. 

We also have a very long history to go with it 

As leaders in our respective fields, Amersham Life 

Science and Pharmacia Biotech have consistently 

produced quality products and services. We've been 

doing it for decades. And, since we teamed up in August 

last year, we'll now be doing it together: 

Fortunately, you won't have to wait that long to 

see what all this means. We'll be unveiling the first of 

our new generation of products very soon. 

But with a nice short name attached to it 

amershampharmacia biotech 
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edited by PHIL SZUROMI 

An earlv bird - 
The  origin of birds remains 
uncertain; one leading hypothe- 
sis is that birds evolved from 
theropod dinosaurs. Forster et al. 
(p. 1915; see the news story by 
Gibbons, p. 185 1) describe a fos- 
sil of a small bird, about the size of 
a raven, recovered from Late 
Cretaceous rocks in Madagascar. - 
The specimen seems to have a 
mixture of features that are found 
in primitive birds and in theropod 
dinosaurs, including notably an 
enlarged sickle-shaped claw on 
one digit of the foot. 

Solvating fullerenes 
with polymers 

Copolymers that consist of rigid 
rods ioined to flexible coils are 
known to exhibit several unusual 
morphologies because of the dif- 
ferent phase behavior of the two 
blocks. Jenekhe and Chen (p. 
1903) show that  poly(phe- 
nylquino1ine)-block-polystyrene 
copolymers can form very large 
aggregates in solution up to 10 
micrometers in diameter that 
have large internal cavities. 
These cavities can encapsulate 
fullerenes such as CbO and C70 

and thus solubilize them in other- 
wise poor solvents. 

Spinning on 
surfaces 

Molecules generally have specific 
positions on a surface at which 
the energy is lowest, and these 
will be their preferred binding 
site. If sufficient energy is intro- 
duced into the molecules, they 
may begin to move, for example 
by rotating or by moving to  
another nearby surface site. Stipe 
et al. (p. 1907) have used scan- 
ning tunneling microscopy to 
study the energy barrier to rota- 
tion of oxygen molecules on plat- 
inum surfaces by determining the 
rotation rate from a large number 
of rotation events. Insights into 
the coupling between electrons 
and nuclear motions were gained. 

Logical development 
During an organism's development, gene expression rates are modulat- 
ed by a complex regulatory network of DNA sequences and binding 
proteins in the promotor region of the gene. These regulatory elements 
can be organized into distinct modules, but their organization and 
interaction, which determine the form and function of the organism, 
is often unclear. Yuh et al. (p. 1896; see the commentary by Wray, 
p. 187 1 ) performed several experiments to resolve the control of expres- 
sion of a gene, Endol6, in the sea urchin during its development. The 
proximal element, module A, appears to control and integrate the 
effects of the other six modules. A computational model shows that 
the regulation can be thought of as an analog computer system in which 
all of the inputs to the system are regulated by this proximal element. 

Hydrogen ions 
in space 

The reactions of the H3+ ion in 
space are considered to be a fun- 
damental and efficient contribu- 
tor to the production of neutral 
atoms and molecules. Recently, 
H3+ was observed in dense molec- 
ular clouds. which confirmed its 
abundance and importance in 
interstellar chemistry. McCall et al. 
(p. 1910) have now observed H3+ 
in the diffuse interstellar medium 
(ISM) toward the star Cygnus 
OB2 No. 12, indicating that H3+ 
is probably present everywhere in 
interstellar space. The identifica- 
tion of HZ+ allows astronomers to 
estimate ;he physical and chemi- 
cal properties of the diffuse and 
dense ISM. Based on their obser- 
vations, the ISM between Earth 
and Cygnus OB2 No. 12 contains 
several diffuse clouds; these 
clouds are at about 27 Kelvin, 
and the H3+ present is in equilib- 
rium with Hz. 

Cave dating 
The formation of caves typically 
reflects the interaction of geology, 
climate, and hydrology, but dat- 
ing their formation has been diffi- 
cult. Polyak et al. (p. 1919; see 
the commentary by Sasowsky, p. 
1874) obtained argon-4Gargon- 
39 dates on  the formation of 

the cave walls. The dates indicate 
that the caves formed from 11 to 
4 million years ago, much earlier 
than was previously thought, and 
that caves at higher elevations 
formed first as the region was 
uplifted tectonically. 

Steroid hormone 
partner 

To study the biological role of 
steroid receptor coactivator-1 
(SRC-I), Xu et al (p. 1922) pre- 
pared mice in which the SRC-1 
gene was inactivated. When 
bound to their ligands, receptors 
for steroid hormones (such as the 
sex steroids that regulate sexual 
behavior and reproductive func- 
tion) activate transcription of 
specific genes by forming active 
com~lexes with coactivators and 

Carlsbad Caverns and related general transcription factors. The 
caves in the southern United mice lacking the coactivator 
States from alunite, a potassium- SRC-1 had no obvious pheno- 
bearing mineral that formed in type. However, when endogenous 
the alteration of clay minerals in steroids were removed by ablation 
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of the appropriate gland, the mice 
showed resistance to the effects of 
administered progesterone, estro- 
gen, or testosterone. Although 
loss of SRC-1 may be partly com- 
pensated by increased expression 
of the related protein TIF2, the 
results indicate that SRC-1 is 
required for full biological actions 
of steroid hormones in vivo. 

Folding clues to 
RNA structure 

To fullv understand  rotei in or 
RNA knction, it is nkcessary to 
elucidate the structure of these 
molecules. Two reports discuss 
how the  structure of the  
Tetrahymena group I intron, a 
large catalytic RNA (ribozyme), 
can be determined by examining 
the RNA folding mechanism. 
Sclavi et al. (p. 1940) used syn- 
chrotron x-ray beams to conduct 
rapid time scale (10 milliseconds) 
hydroxyl footprinting to map the 
hierarchical folding pathway of 
the ribozyme's native conforma- 
tion. This kinetic analysis mea- 
sured the time and order of fold- 
ing for the various domains with- 
in the ribozyme. Further analysis 
of the group I intron has been 
made by Treiber et al. (p. 1943), 
who examined a kinetic barrier to 
ribozyme folding. Although fold- 
ing barriers are often thought of 
as those re~resented bv misfolded 
intermediates, a folding interme- 
diate stabilized bv native tertiarv 
interactions was identified. 

Concentrating on gene 
regulation 

Certain genes are coordinately 
turned on or off during B cell 
differentiation. Wallin et al. 
(p. 1961) have shown that the 
concentration of the transcrip- 
tion factor BSAP (regulated 
by cytokines) correlates with 
whether it acts as a repressor 
o r  activator of transcription. 
Although the genes positively 

(Continued on page 1827) 
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(Continued from page 1825) 

regulated by BSAP had high 
affinity binding sites and the 
genes negatively regulated had 
low affinity sites, this correlation 
did not explain the concentra- 
tion dependence. When a high 
affinitv motif was inserted into a 
repressing promoter that normally 
has'a low affinity site, the gene 
still acted as if it had a repressor 
binding site in it, yet retained its 
high affinity. Thus, this illustra- 
tion of concentration-dependent 
gene regulation in mammals is 
not explained by the affinity of 
the binding site, but by the con- 
text of the promoter. 

Transcription factors 
and hearing loss 

Studies of rare, family-associated 
hearing disorders may provide 
molecular insights into the basis 
for the hearing loss that affects 
many members of the general 
population, especially after age 
65. The identification of a region " 
on chromosome 5 that was asso- 
ciated with deafness in one family 
allowed Vahava et al. (p. 1950; 
see the commentary by Steel, p. 
1870) to make a prediction about 
the associated gene, as the 
homologous region in the mouse 
contains a gene, Pou4f3, that is 
known to cause complete deaf- 
ness. The authors showed that 
the human form of this transcri~- 
tion factor had an 8-base pair 
deletion and was normallv 
expressed in fetal cochlea. 

Cutting enzymes down 
to size 

Many enzymes function as dimers 
in which each monomer con- 
tributes structural elements to the 
two active sites. MacBeath et al. 
(p. 1958; see the news story by 
Stokstad, p. 1852) used a combi- 
nation of structure-based design 
and directed evolution to convert 
a dimeric chorismate mutase 
(CM), which converts choris- 

mate to prephenate in the tyro- 
sine and phenylalanine pathways, 
to a monomer that is nearly as 
active. A more stable CM from a 
thermo~hile had certain residues 
mutated to decrease its dimeriza- 
tion tendencv, but residues need- , . 
ed to introduce a critical turn 
were identified by library screen- 
ing. Only a small fraction (less 
than 0.05 percent) of the turn 
sequences led to an  active 
monomeric enzyme. 

A glimpse into the 
photocycle 

Recent developments in time- 
resolved x-ray crystallography 
allow the real-time characteriza- 
tion of transient states of biomol- 
ecules. This approach is of partic- 
ular interest in the study of pro- 
teins involved in the conversion 
of light energy into a chemical 
signal, such as photoisomeriza- 
tion. Perman et al. (p. 1946) have 
investigated an intermediate in 
the photocycle of xanthopsin, a 
eubacterial photoreceptor. They 
demonstrate that photoisomeri- 
zation is completed in this state, 
which forms within 1 nanosec- 
ond of irradiation, and provides 
a structural model for this inter- 
mediate state. 

Death receptor with 
a heart 

Some "death receptors," which 
transmit an external death signal 
from ligands such as FasL or 
tumor necrosis factor (TNF), 
engage a molecule called FADD 
to initiate the death signaling 
pathway. Yeh et al. (p. 1954) gen- 
erated mice that were genetical- 
ly deficient in FADD and con- 
firmed the necessity for FADD in 
Fas and TNF receptor signaling, 
but not for signaling by the DR4 
death receptor or for apoptosis 
induced by c-myc. Surprisingly, 
FADD deficiency was lethal, 
unlike deficiencies in Fas or the 
TNF receptor. FADD was neces- 
sary for normal heart develop- 

molecule with two adjacent dou- 
ble bonds) to the double bond of 
a dienophile to form a ring. 
Although few enzymes appear to 
catalyze this reaction, antibodies 
have been made that do. Two 
reports describe crystallographic 
studies of such, antibodies that 
have revealed insights into their 
formation and mechanism. 
Romesberg et al. (p. 1929) com- 
pare a Diels-Alder catalytic anti- 
body to its germline precursor 

ment, implying that cell death is 
a prerequisite for, or FADD is 
used in pathways that promote, 
cardiogenesis. 

Antibodies catalysis of 
Diels-Alder reactions 

Organic chemists make exten- 
sive use of the Diels-Alder reac- 
tion, which couples a diene (a 

and.show that a single somatic 
mutation increases the catalyst's 
affinity and activity. Heine et al. 
(p. 1934) describe an antibody 
that performs a highly specific 
transformation to produce the 
normally disfavored exo confor- 
mation of the product molecule. 
Studies of an inhibitor complex 
show how particular residues 
activate the dienophile and how 
hydrogen-bond networks influ- 
ence stereospecificity. 

Technical Comment Summaries 

Patterns of Genome Organization in Bacteria 

F. R. Blatmer et al. (Articles, 5 Sept. 1997, p. 1453) showed that, in 
Eschenchia coli, the distribution of a global statistical property of the 
genome "GC skew" correlated with the direction of DNA replica- 
tion. J. R. Lobry (Technical Comments, 3 May 1996, p. 745) showed 
that G C  skew changes sign at the origin of replication in E. coli, 
Haemophilus influenzae, Bacillus subtilis, and M y c o p h  genitalium, as 
well as in the terminus of H. injhmzae. 

J. M. Freeman et al. present data showing that integral functions 
of the base composition and coding sequence (CDS) directionality 
capture these same features and others. The functions provide "a 
powerful method of prokaryote whole-genome analysis." 

"Purine excess." the cumulative sum of ~urines minus that of ~vrim- - ,  

idines along the DNA sequence, displays minima at the six known 
whole-genome replication origins and maxima at the three known ter- 
mini. The G T  ("keto") excess tracks the same features in four out of 
nine genomes. The strong correlation between CDS directional excess 
and purine excess (in particularly fine detail in the case of archaebac- 
teria) is likely a result of (i) the avoidance of ''head-on collisions" 
between DNA and RNA polyrnerases and (ii) transcription-coupled 
repair. Graphs of the different prokaryotes reveal characteristic features 
such as the extreme discontinuity of the purine excess in Synechocystis 
(known for its uptake of foreign DNA) and the prominence of the 
phage p insertion site in H. i n h .  The degree of correlation between 
CDS directional excess and purine excess, or keto excess, or both, 
reflects chromosome regional codon usage and gene density. 

The  full text and figures of this comment can be seen a t  
www.sciencemag.org/cgi/content/full/279/5358/1827a 
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the Latin American Federation 
of Chemistry Associations and 

the Puerto Rico Chemists 
Association inviteyou to: 

The 23"'.LatinAmerican 
Chemical Congress and 

Exhibition 

26-30 July 1998 
Westin-Rio Mar Resort 

Rio Grande, Puerto Rico 

Plenarv S~eakers 
Dr. Mario Molina, Nobel 

Laureate, Boston, MA 
Dr. Roald Hoffman, Nobel 

Laureate, Cornell, NY 
Dr. Mario Suwalsky 

Concepcion, Chile 
Dr. Hector Abruna 

Cornell, NY 
Dr. Nelson Duran 

Campinas, Brazil 
Dr. Roger Bybee 

Washington, DC 
Dr. Ernest Eliel 

Chapel Hill, NC 
Dr. Antonio Monge 

Navarra, Spain 
Dr. PedroJosephNathan 

CNIQM, Mexico 

Symposia are planned in: 
EnvironmentalChemistry 
Chemical Education 
Theoretical Chemistry 

Papers and posterswill be 
accepted in the areas of Pure, 
Applied and Environmental 
Chemistry. 

Abstracts should be received by 
April 17, 1998. 

For further information, 
contact: 

Puerto Rico Chemists 
Association 

658 Calle Penuelas Esq. 
Hatillo 

Hato Rey, PR 00918 
Tel: 787-763-6070 
Fa: 787-758-2615 
E-mail: cqpr@icepr.com 
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A REQUEST FOR PROPOSALS 
Fundingavailableworldwide for innovative 

A methodsthat: 
a eradicatenonenvelopedviruses inwhole 

humanplasma 
0 rangefrom initialtechnology assessment 

to advanced methodsdevelopment 
a are safe, effective and practical. 
It is essentialthe applicant be in a position 
to conveyto the Consortiumthe rights in 
resultingresearch. 

FUNDING 
Budgetconsiderations: 

I a should reflect intensity of researchI and anticipatedoutcomes 
a one-year basis 
a continuationof funding possibleupon 

favorableevaluationof progressand 
potential. 

APPLICATION PROCESS 
Proposals: 

may besubmittedany time 

7 
will beevaluatedpromptlyon bothtechnical 
merit and the businesscase. 

7 The first step isto communicatewith 
the Consortium Executive Directorabout...a universal l non-confidentialaspects of the proposal. 

approach to inactivate CONTACT: 

or remove pathogens FrederickExecutiveA. Dombrose,DirectorP~.D. 

from humanbloodplasma 5925Charlotte,CarnegieNCBIV~.,28209SuiteU.S.A.500 

without adversely affecting PhoneFax (704)(704)571-4071571-4070 

the functionality of plasma see: www.~~asmaconsortium.come-mail: fdcps@aol.com 

Consortium fbr - 1o r b d e r i v z  

A.Plasma SeSence. L U  
The Consortium for Plasma Science, LLC, is a collaborative effort of five major blood fractionation companies: 
Alpha Therapeutic Corporat~on;Baxter Healthcare Corporation; Bayer Corporation; Centeon, LLC; and NABI. 
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There's a good measure I 
of art in the science [
of.custompeptides. [ 

It 
Peptides aren't always so pretty. In fact, some suggestions to improve your odds of success. Micrographscourtesy of Michael W Davidson, direc-
sequences can be downright adventuresome. Then, because every Genosys custom peptide tor of the Optical Microscopy Division of the National 
The art is knowing which ones. comes with a 100% satisfaction guarantee, High Magnetic FieldLaborator~. 

Your project may depend on our peptide. we'll do our best to get it right. 
So before we put your sequence together, Of course, you'll get proof of performance: 

we'll take it mass spectral analysis for composition, and 
apart -with HPLC for purity. Antisera service and a wide 
a thorough variety of modifications are also available. 
analysis, just Want a closer look? Let us quote on your 
to m&.wre peptide, and we'll send you a free micrograph 

there won't be any surprises later. T-shirt. To see something really beautiful, place 
And if we see a potential problem, we'll tell an order. 

vou. That way, we can talk it over, and offer Circle NO. 27 on Readers' Service Card 

Genosys B~otechnolog~es.Inc ,The Woodlands, Texas, Phone' (281)363-3693, E-Mail. ~nf~enosys.comCambrrdge, 
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first. 
Ask ChrirthleJambs 
Asthe1997 p r i z e ~ n ~ s h e d i s c ~ t h a t b i c r r c g ~in 
Scrence, winning WS$ZQoQo,a fmt i p  toStockholm and 
inthiiadcanbepnrite~4wAinthearm 

~ p u a m a r e c e M ~ ~ i n t h e ~ e l d o ~ ~ i w b i d o ~  
you am eligibleto MtertSle 1% t%mmshmPhamaciaBiotech & 

Science Prize forYaung Scientists.just send us an essay basedon 
your graduatet h e  andwe'll take it hmthere. 

What%in it for you. 
The grand prize is US$20,000with an additional seven runners-up 
winning US$5,000and beingannouncedin kience. The winning essay 
will be publisl;ed in full. The award cerwnony will be held in Sweden 
in eat$ December;The Grand Prize winner will feature in next yeds 
Amenham Phamacia Biotech & Science Prize forYoung Scientists 

advertisement. As.an a d d i i  bonus,dlwinners and finalists receive 
a free subscriptionto Science. 

Cdl for entries. 
To be eligible, you must have received your Ph.D,betweenJanuary I 
and December 3 I, 1997.Your thesis has to be in thefield of mole-
cular biologyand submittedto us inthe for& of a 1,000-word essay 

which describes your work and places it in perspective with regard 
to the field of molecular biologyThe &y can be written in English, 

French,G.wnan, Spanish,Japanese or Chinese (Mandarin). 

The dosing date is May 31, 1998.All prizeswill be presented in 

Sweden in December 1998. Full details, and the tequired entry form 

can be collected from 

* the adminktratarof the award committee 
at the address below 

* from the k e hwnepageat 
httpJ/wwwaaasorglxiencelptize.htm 
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