


Finally. Nucleic Acid Isolation kits custom 
tailored to fit your specific applications. 

Introducing 5.N.A.P: Kits-the only 

kits designed to purify nucleic acid 

that's perfectly suited to your specific 

applications. From design to manufac- 

ture, S.N.A.P: Kits are made to ensure 

your results. Each kit uses the exclusive 

S.N.A.P." resin in  an easy-to-use spin 

column format. contaminants that can 

interfere with subsequent experiments 

are efficiently washed away by cen- 

trifugation leaving DNA or RNA that's 

ultra-pure and ready to use. Get better 

results-start with the kit that fits. 

5.N.A.P: Miniprep K l t  
Pun, high-quallty DNA i s  essantial for Long reads and accuracy 
i n  automated sequencing. And that's just what you get with 
the S.N,A.P." Miniprep Kit. I n  less than 25 minutes you'll get 
highly p u n  plasmid DNA from 1-3 m l  ef overnight culture per- 
fect for use i n  automated sequencing reactions. r r r n  

cm 
S.NA.P: MidiPrep K i t  
The S.N.A.P.. MidiPrep Kit i s  designed t o  yield high-quality P w* 

plasmid DNA from up t o  100 m1 of overnight culture. TI. 6 '- 
isolated plasmid works well  i n  tiansfection because the 3 % m- 
purification process does not use reagents that  can reduce $ s- 
transfedon efficiency. The procedure takes just 40 minutes 
and yields up t o  200 pg of DNA. 

S.N.A.P.. Total RNA Iso ta t ion  K i t  
Genomic DNA i n  tota l  RNA preparation can cause spuri- 
ous bands i n  RT-PCR. The S.N.A.P." Total RNA Isolation 
Kit's optimized RNase-free DNase treatment and unique 
two-column purification system eliminate a l l  traces of 
genomic DNA. I n  Less than 45 minutes, you can isolate 
pure to ta l  RNA ready for RT-PCR. 
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European Headquarters: 

Inv i t rogen B V  
Oe Sche lp  12, 9351 NV Leek 
The Netherlands 
Tel: +31 (0) 594 515 175 
Fax: +31 (0) 594 515 312 
emai l :  tech-rerviceQinvitrogen.nl 

T o l l  Free Phone Numbers: 

Belg ium 0800 111 73 
Denmark 800 188 67 
Fin land  990 31 800 5345 
France 00 31 800 5365 
Germany 0130 8100 43 
The lletherlands 0800 022 88 48 
Norway 800 113 70 
Sweden 020 795 369 
Swi tzer land  0800 551 966 

Dlrtributrrr:. 

Aust ra l ia  1 800 882 555 
China 010 68i 526812 
Czech Repub l i c  02 5721 14 67 
Hong Kong 886 2 381 0844 
Hungary 01 280 3728 
I s r a e l  02 652 2102 
I t a l y  02 38 19 51 
Japan 03 5684 1616 
Korea 822 569 6902 

Poland 058 31 57 22 
Singapore 65 779 1919 
Slovak  Republ ic 07 3707 368 
Spain 03 450 2601 
Ta iwan  886 2 381 0844 
Thai land 66 22 467243 

From a l l  other countr ies. con tac t  
our European headquarters a t  
+31(0)594 515 175. 

I United Kingdom 0800 96 61 93 Malaysia 03 432 1357 

Unlted States Hmadqmarters: 

day Avenue 
Carlsbad, Cal i fornia 92008 
Tel: 1-800-955-6288 
Fax: 760-603-7201 
Email: tech-service@invitrogen.com 
http://www.invitrogen.corn 
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'I he Most Advanced Temperature 
Cvcler in the World is Now 

ersatile! ' 

@ ~ a k e  the standard RoboCycler" 
temperature cycler': 

I 

b b Industry's most accurate control of 
sam~le temDerature 

I I 

b Well-to-well uniformity o f f  0. 1°C 
Up to 30% faster than other 
temperature cyclers 
No temperature ramping, coolant 
flushing or unreliable Peltier 
electronics 
Advanced robotic design 
Authorized for PCR ,, 

e ~ d d  these novelfeatures: 
b 40-'96-, and 384-well 

interchangeable blocks 

1 
L 
384-well block set 96-we// block set 40-well Mock set 

ROBOCYCLER" INFINITY TEMPERATURE CYCLER 
Featuring 4&, 96-, and 384-well interchangeable blocks 

Finally, one cycler meets the 
needs of your entire laboratory! 

: 
ROEIOCYCLER* INFINm 12W Catalog #400980 
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Mirus' Label ITTM Non-Radioactive Labeling  kit^ ,. . ,. . 
Versatility: Label any DNA or RNA with a 
single reagent. Labeled products can be 
used in any molecular biology application, 
FISH, or DNA or RNA transport studies. 

Simplicity: Just mix Label IT reagent with 
DNA or RNA to covalently label. 

Reproducibility: The proprietary. non- 
enzymatic Label IT method yields extremely 
reproducible results. 

High Efficiency: Label IT reagents can 
add l l label per 10 base pairs of DNA. 

( I n  the USA and Canada ) 

Quantitative recoveries and 
"scalability": The original substrate nucleic 
acid is covalently and non-destructively 
labeled, and the reaction can be scaled up 
in a single tube with no loss of efficiency. 

From now on Label IT. T m y  
PanVera Corporation, 545 Science Drive, Madison, WI 5371 1 USA 608-233-5050 Fax: 608-233-3007 E-mail: info@panvera.com www.panvera.com 6 1997, PanVera Corporation 
In Japan contact TaKaRa Shuzo Co. Ltd Phone. +81 775-43-7247 Fax +81 77543-9254 In the UK contact Cambrtdge B!orcdence Phone. c44 1223-316855 Fax +44 1223-360732 E-mall: cbtc%c~x.compul~nk co uk In Sunuerland 

contact JURO Supply AG Phone +41 I04 11226-20-60 Fax +41(041)226-2066 E-mall: ~uro_lucern@matl.t~c.ch In Germany contact MOBITK Phone: +49 551-371062 Fax: +49 551-34987 E-mall. 1nfo@m0btK.Com 
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of different bacteria 
with something they 
all have in common. 

Tbe new Micmbqm 16s rlM4 &a KTt o f f m  a mfqw adrantage. 
By sequencing: the 16s rRNA gene, you can identify b i o o h d d y  inert ba- that 
tra- metho& fail to detect. The MicsoSeq kit makes it fast and easy, with a com- 
pletn: solution that inclub one-step reagent modules, software, and database. 

It I t t  even matter if the bacteria are dead or alive. Just add genornic DNA to the 
amplifyitonyourGen~PCRSys0em9600or9100ThermatCyeler.~~henadd 
the ~equencing module and run it on an ABI PRISM0 310 or 377 ~pgtem. 

MiamSqw Microbial Identification and Analysis Software automatically compares the unknown 
sequence to the database and makes the identification. You get unprecedented accuraq and reproduci- 
bility, free of the ambiguity common to phemtypie and pattern-baed identification methods. 

The Mi&q 16s rRNA Gene Kit. A unique solation to a c~mmoa problem. For ioformation in the 
U.S., d 1-800-345-5224. Outside the U.S., contact your load d e s  representative, or vkit our web site at 
www.perh-elmer.com/microsea. 

- 
Applied Biosystems 

Elrepa Lnpen. Gemmy Y: 49 (0)6lM iWJ 301 Fax: 49 (0plCQ 708 310 Jl)r Tokyo, @a3 101: (047) M Far (@IT) 380-8505 
M a  Mn M m  C6y. W o  Y: 52-5651-7077 Fa: 5 2 M 9 3 b m  AuWh Melbaune, Wla Y: 1 W 03 747 k 6l3 9212-602 



edited by PHIL SZUROMI 

Overcoming error 
Quantum computing has been 
proposed as a more powerful way 
to do computing than present 
approaches; the evolution over 
time of coherent quantum states 
that have become "entangled" 
corresponds to basic computing 
operations. One difficulty, how- 
ever, is that an actual wmputa- 
tional device would interact with 
the environment, which would 
lead to decoherence of the quan- 
tum states. Knill et al. (p. 342) 
show how the introduction of 
decoherence and operational 
errors can be overcome in quan- 
tum computing, provided the 
errors are sufficiently small. 

Collapsing spin gap 
Superconducting ladder com- 
pounds (Sr2Ca12C~24041, for 
example) have, instead of a CJ-Q 
layer structure, isolated CuOz 
chains and Cu203 "ladders," 
which are pairs of Cu02 chains 
linked by oxygen atoms. Mayatlie 
et al. (p. 345) present nansport 
and copper-63 nuclear magnetic 
resonance measurements, which 
show that at sufficiently high 
p u r e s  (29 kilobar), the normal 
state no longer exhibits a spin gap 
(that is, energy is no longer need- 
ed to promote the singlet spin 
state to the triplet). This collapse 
corresponds to the onset of the 
high-temperature superconduct- 
ing state. 

Speeding UP 
Charge density distributions in 
molecules determine properties 
such as the reactivitv of the mole- 
cule, which may in'tum become 
important for molecular design. 
However, experimental determi- 
nation of charge density distribu- 
tions req- hgh-accuracy x-ray 
diffraction data, and even for a 
small molecule such as a single 
amino acid, it may take 6 weeks 
to collect adeauate data with 
conventional Aethods. Korit- 
shszky et al. (p. 356) show that 

Receptors and HIV resistance 
Variations in the genes end ing  coreceptors for human imrnunodefi- 
ciency virus (HIV), CCRS and CCR2, have been associated with a 
delay in the rate of progression to AIDS. W~nkler et d. (p. 389; see the 
news story by Balter, p. 327) have identified a polymorphism in a con- 
served put of the 3' untmnslated region of the l i i  for the CXCR4 
coreceptor, SDF-1, that (when it occurs homozygously) delays the 
onset &AIDS. SDF-1 down-regulates CXCR4 and may be involved in 
changes in tropism of H N  that occur during progression. Although 
this variant is found in only a small number of people, the protection 
was twice as strong as that affered by the previously identified alleles of 
CCR5 or CCR2. Analysis of the basis of natural resistance to the 
development of AIDS can identify genes that will be important t qe t s  
for therapeutics. 

by using area detectors and syn- 
chrotron radiation, equivalent 
data can be collected in 1 day. 
Future determinations of charge 
densities with area detectors may 
become limited less by the num- 
ber of reflections (that is, the 
molecule size), the main limita- 
tion for traditional methods, but 
rather by uystal size and quality. 

Getting in shape 
The growth of germanium on the 
(001) d c e  of silicon is know to 
lead to the formation of nano- 
crystals. Medeiros-Ribeiro et al. 
(p. 353) grew such structures by 
physical vapor deposition at 
600°C and found that only two 
structures formed, smaller square- 
based pyramids 6 nanometers in 
height and larger multifaceted 
domes that were approximately 
15 nanometers high. They pre- 
sent a thermodynamic model to 
account for the abrupt change in 
morphology as more germanium 
is deposited. 

Raising South America 
Subduction of an oceanic plate 
beneath South America at a rate 
of about 75 millimeters per year is 
respomible for the worlds west 
volcanic arcs, the Andes, and 
several major faults to the east 
side within South America. 
Norabuena et al. (p. 358; see the 
cover) used several space geodetic 

measurements to examine how 
deformation resulting from the 
subduction is distributed across 
the continent. The data imply 
that about half of the conver- 
gence rate is accumulating on the 
plate bomdaq. About 10 to 15 
millimeters per year is accumulat- 
ing along the thrust faults to the 
east; the rest is likely occurring 
aseismically. 

Lack of life? 
The possibility that martian 
meteorite ALH84001 contains 
evidence of biologic activity on 
Mars remains controversial. Two 
repas focus on studies of carbon- 
ate minerals and organic carbon 
components from small samples 
of ALH84001 to determine if 
the amount of terrestrial conta- 
mination can account for the 
&naceous material. Jull et al. 
(p. 366) measured the amount of 
carbon-14 d carbon-13 extract- 
ed from step-heating experi- 
ments. They found a large com- 
ponent of high carbon-14 mater- 
ial combusted at low tempera- 
tures between 200' to 400°C, 
which probably represents terres- 
trial contamination, and a small- 
er component of low carbon-14 
material combusted at 400° to 
600"C, which probably repments 
exmtdma te l i aLBedae td .  
(p. 362) used liquid w- 
phy to measure the composition 
and chirality of amino acids in 
ALH84001 and found that most 
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of the measured amino acids 
probably represent terrestrial con- 
tamination, although a small por- 
tion of the amino acids could be 
endogenous. They propose that 
the terrestrial contamination was 
produced by water that permeat- 
ed through the meteorite during 
its -13,000-year residence on 
Antarctica. The mechanism for 
concentrating and retainii the 
amino acids by water percolation 
remains unknown, and the origin 
of a portion of the carbonaceous 
material in ALH84001 remains 
undetermined. 

Memory and inhibition 
Many biological systems are both 
positively and negatively regulat- 
ed; for example, tumor forma- 
tion can occur through expres- 
sion of active oncogenes but also 
through the loss of tumor suppres- 
sor genes. In a review, Abel et d. 
(p. 338) d i i  how memory for- 
mation requires not only the acti- 
vation of positive regulators but 
also the removal of inhibitors, 
and how normal long-term mern- 
ory formation involves a balance 
of these two effects. 

Forever young 
Shortening of telomeres, the 
DNA sequences that cap chro- 
mosome ends, has been postulat- 

ed to be a molecular clock that 
limits cell proliferation. Bodnar et 
al. (P. 349; see the commentary 
by de Lange, p. 334) have tested 
this hypothesis by introducing the 
catalytic subunit of telomerase, 

(Continued on page 299) 
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Hidden duplicate 
genes 

Ht.l~cohaitc?-  lo?^ is thi)ujilit to 
cause 111a11v ulceri ani] i, ,111 e,lrl\ 
I - I > ~  tactor filr >tonlac11 cdlnce~-. 
Theae microbes hln,i ti7 the llnlny 
(it the atom,lcli t h r o ~ ~ g h  the m,1111- 
lnal1al1 c~1rh0livilr~lte ~L~rnple?: 
knon.11 ,I, Len.1~ b (Le") 131i)od 
grc1~111 antlgcn. Il\.er rt a/. (p.  173 ) 
lia\.e IIO\V character~:eii, cloned, 
anil e r a r n ~ l ~ e ~ l  the genet~c> ot  the 
protein trom p,lthogenic H . p?Io?~ 
rtrdlll, th,lt bind tki Le", bv u\lny 
I-eceptor a c t ~ v ~ t y ~ l ~ r e c t e ~ i  attlni- 
ty- t'lgging. The  aiIhe>~n that the\- 
l d e n t ~ t ~ c i i  I, p r t  ( i t  Llm~lv of 
i l ~ ~ C l i ~ a t e i l  genes anLi \va\ n o t  
~ i i en t l t l e~ i  In the  publ i~hei i  ire- 
uomic  secluencc o t  H .  pylo~i, 
\vlilch Lie~nonstratea that  h n c -  
tlonal c3pprc>acl~e. ,Ire neceaaan. to 
retllle the 1ni;3rm,ltlon fi(0111 ge- 
no~n ic  willlenclng. T h e  iiicntlt~- 
cation o t  this i l L i l ~ e . ; ~ ~ ~  ope11 up 
the l-ro,,~b~l~t\- (it ile\-elcqx~lt! v~lc- 
e1nr.a to 1.1-event coli>n~:at~on bv 
t l i ~ >  ~iilcrohe. 

>tl-c>nc a i l l ie~on >v~tem.  the inte- 
gI-ln>, o n  the  lvmpl ioc~  te, anii 
c,luse, tlir celli to ,top rolling at 
the a p ~ ~ I - o p r ~ ~ ~ t e  spot. Campl~ell rt 
.11. (p. 351 ) na\v iliinv that partlc- 
LI~,II- chernokine>-XIIP-3P, SDF- 
la, ,lnd 6 -C-k~ne-can  cau>e 

Trying to stay ahead 
of influenza 

Ne\\  \train, ot  ~ n t l u e n r a  c a n  t h e  en:\-me t h a t  > v n t h e > ~ r e s  
telilmeres, into cultureii hum,ln 
cells that no1111allv J i i  not erpl-es. 
the ellr\-lne. T h e  I-e,ult,lnt cell, 
11,lii ,I \ icnl t~cant lv  longer ilk- 
~11~11, ~ v i t h  no e v ~ ~ l e n c e  ot k,lry- 
ixypic ahnormal~t ie~.  The  ahlllt\ 
to este~iii  the I~i;'->~.ln ilt norlilal 
hum,in  cell.; I.; l ~ k e l v  t o  ha \ - e  

iieveloli throujih genetic reaiol-t- 
lnent het\veen human \-ilu>e\ anil 

tlo\~inji lymphocvte~ to ilecelerate 
anLi ,lLihere to a11 intejirln target 
pl-oteLn 1~1tlil11 a b i ) ~ ~ t  jC12 11111- 

I ~ > t ' c o n d ~ .  Another  chemok~ne .  
Y1IP-la, seeme,l >elect~ve tor T 
cells that 11,iil characterlht~cs o t  
"memor\"  cell,. Tliu,, i p e c i t ~ c  
chemokine\ t11,lt are p~-oiil~ced at 
p n r t i c u l ~ r  .itch m,ly  act^\-el\- 

tor intluenra iurve~l lance .  Sub- 
1-arao t.t ul. (p. 391; >ee the ne\v> 
%tot?. hv \'agel, 11. 374) preient a 
molecula~- c3nc31n~> o t  a itraln ot  

llll~~~>l-r<il1t <lppllc'3tle>ll~ 111 11le~ll- 
cine ,I, well ,I.; In 1-aa~c biological 

~n i luen la  tliat 1s believeil to be 
rehponsible tor t h e  dea th  o t  a 
c111lil in Honji Kong. Thli a\-ian 
lntluenra .A v11-u. hC3J  hemagglu- 
t m l n  tha t  c o n t a ~ n e i i  cleavage 
.Lte characterlst~c ot  highly p t h -  
ogenlc mains. Whether t h ~ i  caw Mitochondria1 import 

T h e  ~ l l ~ t o c h i i n ~ i ~ - ~ o n ,  the  po\ver 
hiiu>e ot the cell, I> clic3racter~reii 
1-v ,I ,iouble m e m b ~ - a n e .  T h e  
Inner melnbrane contani  ~netab- 

1% an early it+.;.e in the develop- 
ment o t  a neu. el.rliiemic remain, 

Membrane fusion 
and LTP 

T h e  s t r e n g t h e n ~ n g  o t  > p e c ~ t ~ c  
avn,lpe> tliat occu~-> In long-term 
p o t e n t ~ , l t ~ a n  ( L T P )  ha. heen  
thought to he the cellular con-e- 
late c ~ t  memorv. Lleiio ct 01. (11. 
399) \uggr..t a 11211- role tor the 
p i i \ t \ \ ~ l . ~ p t ~  cell 111 LTP. Thev 
ti>llniI thiit liiail~ng the po>t.ynap- 
tic cell I\ 1th anb.ta~lcei that block 
~ i ~ c ~ n b r ~ ~ ~ ~ e  ~ L I > I O I I  <ll>c 131k3cked 
LTP,  n.here,li agent, tha t  pro- 
1110te ~ne~nb~- , lne  1;1>1011 enhanceil 
\\-11~1ptlc tr<iln\Lnlwon. 

ti) he seen. 
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