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New dRhodamine dye terminators 
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Conventional dye terminators got 
better. 

ABI t 
PRISM- 

Compared to conventional dye terminators, the 
new ABI -M"' dRhodamine terminators provide 

cleaner signal and more uniform peak patterns. 
As a result, you get greater b a s e c d q  accuracy for every 
sequencing application, including heterozygote determination. 

A set of terminators based on four new dichlororhodamine 
dyes makes the difference. Combined with AmpliTaQ FS 

enzyme, they give you less backgroundnoise, with even peaks 
and a signifcant improvement in the "weak G after An pattern 
characteristic of conventional rhodamine dye terminators. 

Of 'course, some things are exactly the same. You still get 
the one-tube convenience of our previous dye terminator kits. 
And the new dyes were developed 

For 377,377XL 
and 310 systems, 

specifically for ABI F T ~ M  377,377XL 
and 310 systems, so performance is 
guaranteed on all those platforms. 

See what a difference the accuracy of ABI -M dRhodamine 
dye terminators can make in your sequencing. To order in the 
U.S., c d  1-800-345-5224. Outside the U.S., contact your local sales 
representative. On the Internet, visit www.perkin-elmer.com/ab. 

New ABI PRISM dRhodamine dye 
terminators 

PE Applied Biosystems 
Eumpa Langen. Germany Tel: 49 (OF103 708 301   ax: 49 (OF103 708 310 
Japan Tokyo. Japan Tel: (M73) 80-8500  ax: (0473) 80-850s 
L l l l n  h a r i u  Mexico City. Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223 
Australla Melbourne. Australia Tel: 1 8W 133 747 Fax: 81 3 9212-8502 

PE &plied Biosyrhm, PCR reapents are dmlopld 
and r n a n u ~ m d  by lbche M o l W  S W s ,  Inc. @ 
Branchburg. New Jeney. U.S.A. 

Circle No. 27 on Readers' Service Card 



R E V O L U T I O W A R Y  J - 
S Y S T E M S  



Jet Through Your Separation
Needs in Revolutionary Time. 

Jet engines revolutionized the way we think about time and 
travel, making it possible to reach distant destinations in shorter 

periods of time. 
Now, the Avanti J' High-Performance centrifuges are changing 

our concept of travel through the many separation needs faced in 
today's modem lab. Faster separation times are achieved through the 
high-octane engineering of the SR drive systems. Easier system 
operation ensures repeatability, reliability, and operator safety. Bigger 
volumes per run can be accomplished with the new J-Lite" rotors, 
which handle up to six liters and finish in less time than conventional 
three-liter rotor designs. 

All of these advantages and more combine to literally fly you through 
your separation needs onto the next crucial steps of your protocol. Book 
some time with your Beckman representative today to revolutionize 
your thinking about centrifugation. InnovationAt Every Turn. 

Avanti 1-20 Series 

AvanIi J-2.5Series 

With the Hi est Levels of Performance 
aridSupport,.k"ou CanReach New Heights. 

Space-1 and BeclrmancmMugeshave marethanjust afew similarities. 
Each is a unique balance between extreme acceleration and decelerationrates, 
innovativedesignstomeet definedneeds, unparalleledspeed, unique safety 

systems, and liable support systems.All combinetopwideflawless performme 
day in andday out. 

'be A W * J SeriesHigh-Pehmmmcentrifugesprovide the balancethatyou 
need to meet thedemandsof wmpetitive research and development. The Avanti J's 
~evolutiomryacceleration qabilities and forces greater than 110.000 x g improve 
lab thrwghput and ensuredable day-tuday apedon.With the Beckman gmund 
support team in pke, you can concerpl'ate on your finaldestination.That's because 
BeckmaandesignstheAvanti J Series as a total system -tubes, rotors,centrifuge, 
and service suppart -to provide the high performance and value expected by today's 

to your laboratory needs can be found in the Beckman 
OptimanSeries Ultracentrifuges, renowned for their reliability, ease of use, 
and ergonomic design-the perfect complement to the Avanti J Series High-
Performancecentrifuges. 

Forhigh-@- -on with revolutionary support, call your 
I3eckmanqneimtative. ~ U I ) B ~ ~ ~ I I~t EVW W. I 
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T O P O - C l o n i n g N  I S :  

a The reproduct ion o f  a sauce, frost ing, garnish o r  o the r  t opp ing  fo r  food. 

0 The ac t  o f  dup l i ca t ing  geographical  topographies. 
-L 

inew w a y . t o  clone Taq-generat,ed PCR products i n  5 minutes w i t h  295% effit iency. 

Answer Is  (c). TOPO-C1oningTVsa revolu-
tionary, 5-minute method for cloning Taq-
generated PCR products. Available only i n  
the new TOPO TA Cloning" Kit, TOPO-Cloning" 
provides the fastest, easiest, and most em-
cient way t o  clone PCR products. 

Five-Minute Cloning. TOPO TA Cloning" is 
fast because it uses topoisomerase Iinstead 
of Ligase. The vector, pCRm2.1-TOPO, i s  pro-
vided "cloning-ready:' You just: 

Add 1p l  of your PCR reaction 
Incubate for 5 minutes on your benchtop 
Transform 

It's that easy! 
No special 
primers or 
extra steps 
are required. 
What's more, 
the k i t  comes 
with everything you need including linearized 
pCR"2.1-TOPO, competent cells, PCR reagents, 

' (except Taq) and controls. 
! 

295% Recombinants. But that's just  
part  o f  the story. TOPO TA Cloning" also 
delivers remarkable results. To prove it, we 

1 cloned Taq-generated PCR products i n t o  
pCRw2.1-Top0 Results obtained using the 

TOPO TA Cloning' Kit
and obtained 

m 
&uCt sin295% recom-

/ b inants for I 700 bp s 
800 bp 

(see table)!  3.100 bp 89% 

TOPO-Cloning'" Is: the fastest, most effi-
cient method for PCR Cloning. And it's only 
available from the PCR Cloning Experts a t  
Invitrogen. Want t o  know more? Call or check 
out  our web site a t  www.invitrogen.com.

I 1600 Faraday Avenue, Carlsbad, California 92008 
Telephone: 800-955-6288 Facsimile: 760-603-7201 
Email: tech~se~ice@invitrogen.com 
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edited by PHIL SZUROMI 

Scattered objects 
Beyond the orbit of Neptune 
lies a band of objects called the 
Kuiper belt, which is a source 
of comets. Duncan and Levison 
(p. 1670) simulated the evolu- 
tion of such objects after they 
were perturbed by Neptune and 
found that some formed a disk 
of scattered icy objects, distinct 
from the Kuiper belt, in the 
early solar system. Recently, 
two objects with unusual orbits 
were discovered that may be 
members of this ancient disk. If 
such a disk exists, it may pro- 
vide a source for the short-lived 
comets whose orbits are con- 
trolled by Jupiter. 

Raising Nevada 
Most of the Basin and Range 
Province in the western United 
States has been thought to have 
been uplifted recently (during 
the last 5 million years). Wolfe 
eta l .  (p. 1672) present an analy- 
sis of fossil leaf data collected 
from Nevada that provide an 
indication of paleoaltitude. The 
data imply instead that this part 
of the Basin and Range Prov- 
ince stood about 3 kilometers 
above sea level about 15 million 
years ago before subsiding to 
the current mean elevation of 
1.0 to 1.5 kilometers about 13 
million years ago. 

Picky surface 
Gas-phase chemical reactions 
can be highly atom-specific; for 
example, the reaction of iodine 
chloride (IC1) with deuterium 
atoms forms three times as 
much DI as DC1, although the 
latter product is more stable. 
Similar reactions with surfaces 
are thought to be much less se- 
lective because of the numerous 
possible reaction sites, but Liu 

Controlling graft-versus-host disease 
Allogeneic bone marrow transplantation (the use of a less than 
perfectly matched donor) is used to reconstitute the immune sys- 
tem after severe treatments for cancer. Because the T cells in the 
donor's marrow recognize the recipient as "foreign," they are usu- 
ally removed from the original bone marrow graft. If the cancer 
recurs, an effective treatment is to infuse the donor T cells, but 
this procedure frequently runs the risk of graft-versus-host disease 
(GvHD), a potentially lethal complication. Bonini et al. (p. 1719; 
see the news story by Wickelgren, p. 1646) devised a strategy for 
killing the donor T cells if they started attacking normal host tis- 
sue. They transferred a herpes simplex virus "suicide vector" (thy- 
midine kinase) into donor T cells in culture, selected for the cells 
that expressed the gene, and infused the genetically modified cells 
into 12 patients. Ganciclovir was used to successfully control 
GvHD by eliminating the donor lymphocytes in three patients, 
and antitumor activity was seen in five patients. 

et al. (p. 1681) show that the re- 
action of a molecular beam of 
IC1 with the silicon (1 11)-(7x7) 
reconstructed surface formed 
an iodine-rich surface layer. 
The preferential ejection of 
chlorine to the gas phase, the 
least energetically favorable out- 
come, appears to be due to in- 
teractions that align the IC1 
molecule with the I end toward 
the surface. 

Growth hormone 
and blindness 

The most common forms of 
untreatable blindness arise from 
by the abnormal growth of new 
blood vessels in the retina, a 
process triggered by oxygen 
deprivation. Vascular endothe- 
lial growth factor (VEGF) is 
thought to participate in this 
process of neovascularization, 
but other factors also likely play 
a role. In experiments with 
mouse models, Smith et al. (p. 
1706) show that hypoxia-in- 
duced retinal neovasculariza- 
tion requires the action of 
growth hormone (GH) and one 
of its downstream effectors, in- 
sulin-like growth factor-1 (IGF- 

I). These results suggest that 
GH and or IGF-I inhibitors may 
prove useful for preventing cer- 
tain forms of blindness. 

Iron link in 
Friedreich's ataxia 

Friedreich's ataxia is a degenera- 
tive disease affecting the ner- 
vous system and the heart. Al- 
though mutations in a gene 
product, frataxin, have been 
associated with the disease, the 
sequence of frataxin has not 
provided insights into its func- 
tion. Babcock et al. (p. 1709) 
found that a yeast gene that has 

high sequence similarity to 
frataxin encodes a mitochon- 
drial protein involved in regu- 
lating iron homeostasis and 
mitochondrial function. Hu- 
man frataxin was also shown to 
be a mitochondrial protein. As 
abnormal iron accumulation 
has been previously observed in 

Friedreich's ataxia, these results 
suggest a mechanism for the 
observed pathology. 

Enhancing platelet 
production 

Thrombopoietin is a cytokine 
that promotes growth of mega- 
karyocytes-cells in the bone 
marrow that give rise to plate- 
lets. Cwirla et al. (p. 1696) used 
several sophisticated screens to 
select small peptides that po- 
tently bind to and activate the 
thrombopoietin receptor. Al- 
though the sequences of these 
peptides are not present in 
thrombopoietin, one dimerized 
14-amino acid peptide had a 
mean effective concentration 
(EC50) of 100 picomolar, essen- 
tially the same as that of the 
natural 332-amino acid cyto- 
kine. Thrombocytoppenia, the 
insufficiency of platelets circu- 
lating in the blood, is encoun- 
tered after chemotherapy or 
bone marrow transplantation. 

Between two 
kingdoms 

Transposable elements are 
pieces of DNA that can move 
around a genome as discrete 
units. This movement had been 
seen only between closely re- 
lated species until Gueiros-Filho 
and Beverley (p. 1716; see the 
Perspective by Hartl, p. 1659) 
demonstrated that it could oc- 
cur between two different king- 
doms. The Drosophila element 
mariner was shown to inactivate 
or trap genes in Leishmania ma- 
jor, a protozoan that causes the 
fatal disease leishmaniasis. This 
finding will make genetic analy- 
sis of Leishmania easier and sug- 
gests that mariner can be a pow- 
erful genetic probe to study other 
eukaryotes as well. 
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The Most PotentTool to Enhance 
Retrovirus Mediated Gene Transfer 

RetroNectinW,Recombinant Human Fibronectin 
Fragment CH-296 

-63 kDprotein containing a central cell-binding domain 
High affiity heparin-binding domain I1 
CS1site within the alternatively spliced IlICS region 

Significantly Enhances Retrovirus Mediated Gene 
Transfer into Mammalian Cells 

Coating Method routinely yields 50 -75 % genetic transduction. 
Uses short culture technique in cell-free supernatant which contains virus. 
Eliminates the need for co-cultivation, polycations and extended exposure 
to growth factors and/or stromal cells. 

Nokr 
Any am-n of pmducts rewitingfmm the use of material andlor lachndogyrequiresa licanse hornTakara ShuroCo., Ltd. RobNectlnn IS INTENDED FOR RESEARCH 
81 RetmN&nm !a covered by Patents iswedto Takara Shuzo Co., Ltd. (US PatentNo. 5,198,423and equivahts In other wnbies) , USEONLY. NOT FOR USE INMAOwOmtCOR 
R? A methodto increase the e k h c y  of retrovirusmedietedgene transfer (WO 95E6200) is licensedto Takara exdudvelyand rrorldunde. THEMPEuTlC PROCEDURES. 
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Reagents and Technologies for ChemokineAssessment 
at the RNA and Protein Level 
MonoclonalAntibody 12C5t to Human Fusin (CXCR4) 
C-protein linked chemokine receptor and coreceptor for HIV infection. Available in purified, biotinylated*, PE** 
conjugated formats for flow cytometric analysis and No AzideILow Endotoxin (NA/LE@)format for functional studies. 

SDF-la, the ligand for fusin, blocks infection by some HIV isolates 
ELISA Antibody Pairs Mouse: IL-16, MCP-1, TCA3; Rat: MCP-1; Human: IL-8, 11-16, MCP-1, MCP-3, RANTES 
QUANTICENm EUSA Sets Mouse: MCP-1, TCA3; Human: 11-8, 11-16, MCP-1 

Neutralizingand Conjugated Antibodies to Chemokines and Chemokine Receptors 
Mouse: IP-10, MCP-1, TCA3; Human: 11-8, lL-8RA (CXCRI), IL-8RB (CXCRZ), IL-16, MCP-1, MCP-3, MIP-1a, RANTES 

Recombinant Chemokines 
Mouse: IL-16, IP-10, MCP-1, MIC, TCA3; Rat: MCP-1, RANTES; Human: IL-8, IL-16, Ltn, MCP-1, MCP-2, MCP-3, 
MlG, MIP-1a, MIP-1P, RANTES, SDF-la* 

RiboQuantTMMulti-Probe Ribonudease Protection Assay System for mRNA analysis 
7 new Multi-ProbeSets for Mouse, Human Chemokines and Chemokine Receptors, featuring CXCR4 and CCRS 

For technical assistance call: To place an order call: 
(800)TALK-TEC (825-5832) (800) 848-MABS (6227) 
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531 1 Osaka: (06)206-7890.Korea Fine Life Science (02)744-7859. Netherlands PharMingenGmbH +49 (40)53 28 44 80 Nomay 
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Unlted Klngdom Cambridge BioScience (01223)316855 
For researchuse only. Not intended for diagnosticor Iherapeufic procadtires. Please inquire regardicgavailability. " R-Phywerythrin(R-PE) 
is covered by U.S. Patent No. 4.520.110 and 4,524,104,European Patent No. 0076695, and Canadian Patent No. 1.179.942. t Patem 
Pending, Universityof Pennsylvania 
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If you're a recent Ph.D. graduate whose thesis work was in 

molecular biology, we'd like to  congratulate you.Weld also like 

to  give you a little recognition for a job well done.All you have 

to  do is enter an essay based on your graduate thesis to  the 

1997 Pharmacia Biotech & Science Prize forYoung Scientists. 

Dr Scott Sei 

Pr~ze wlnner 

up to seven other winners. 

The Grand Prize winner will receive the rewards mentioned 

above; all other winners will receive $5,000 each and a free trip 

to  Sweden to attend the award ceremony. 

To be eligible, you must have received your Flh.D. between 

I January and 3 1 December 1996. Yourthesis work must have 

been in the field of molecular biology.To enter, you must submit 

a 1,000 word essay which describes your thesis work and 

places it in perspective with regard to  the field of molecular 

biology.The essay may be submitted in either English, French, 

German, Spanish,]apanese, or Chinese (Mandarin). 

The closing date for entries is 30 June 1997. All prizes will 

be presented in Sweden in December 1997. Full details and 
4 

h\ the required entry form can be collected from: 

the administrator of the Award Committee at the 

address below 

within the Science homepage at 

http://www.aaas.org/science/prize.htm 

within the Pharmacia Biotech homepage at 

http://www.biotech.pharmacia.se 

pbw%cIm 9 for 
omg scientists - 
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The Award Committee 
L 

Pharmacia Biotech & Science Prize forYoung Scientists 
Enquires fmm Eumpe - Science International. 

14 George IV Street Cambridge. CB2 I HH. UK 

Tel: +44 1223 302067. Fax: +44 1223 302068 

Enquires from USA and other regions - Science. 

1200 NewYork Awnue. NW.Washington. DC 20005 USA 

Tel: 202-326-6501. Fax: 202-289-7562 
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Up to 20 Fold 

ECL Plus and ECL results obtained using: 
R r g a  Rat brain homogenate 
Loadings: doubling dilutions starting at 1:20 original homogenate 
Primary antibody: 1:5,000 dilution of mouse anti-beta tubulin 
Secondary antibody: 1:5,000 dilution of anti-mouse Ig HRP conjugate 
Exposure: 5 minutes to Hyperfilm ECL 

Increase in Protein 
Detection Limits 
For Western blotting applications where the 
ultimate in sensitivity is required, choose the 
ECL Plusm Western blotting reagents from 
Amersham", now with a new substrate. Based on 
the generation of thousands of acridinium esters 
every minute, ECL Plus offers significant benefits 
for the chemiluminescent detection of proteins. 

@ Detect rare or low abundance proteins 
9 Up to 48 hour light output with 

PVDF membranes 
9 Low background enables longer exposures 
9 Load less protein 
@ Use less antibody 
@ 20 fold increase in detection limit over ECL" 

VAmersham LIFE SCIENCE 
I 

FOR MORE INFORMATION, CONTACTYOUR LOCAL OFFICE EUROPE +44 (0) 1 494 544550 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  http://www.amersharn.co.uk/life l-"*i------ 1 800 323 9750 

Ammhsm lntcrnstionsl plc, Amcrrhrm Place, L i n k  Chalfont, Buckinghamrhire, HP7 9NA England. All goods and wrvicer are sold subject to the tcrmr and conditions of sale of the company within the Amcrrham gmup MECP 

which supplier them. A copy of there terms and conditions IS available on request. Amerrhrm, ECL and ECL Plus are trademarks of Amerrhrm International plc. ECL Plus contams Lumigen PS3 rubrtrac and is sold under 
exclusive licence hmm Lumigcn Inc. O Amerrham International plc 1997. Al l  rights reserved. 
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CompactI 

anu 
Versatile 

The AMINCO-Bowman" 
Series 2 COMPLETE 
Fluorescence System 
All the right features at the right price 

-JUST $l9,995! 
The AB2 COMPLETE comes packed with all of the high 
performance features found in our AMINCO-Bowman 
Series 2 instrument: 

Start w~than AMINCO-Bowman Ser~es2 w~tha 150W Xe lamp 
and thermostatted slngle cell holder -
Add a Pentlum computer, color monltor, keyboard, and mouse 
And all the required software 

Ci~qietetor lust818,995 USDI 

Works right the first time -Guaranteed! 
We guarantee the AB2 COMPLETE System to work r~ghtout of the Complete yaur package now. 
box! It's totally integrated at the factory. No installation hassles U~umdeto a dual lamp instWllent or add polarlzers, programmable 

configuring the system. No complicated set-up procedures. cuvette holder, magnetlc stirring, or coverslip holder accessories -
even an HP Laser Pnnter. 
Call your local distributor to order an AMINCO-Bowman Series 2 
COMPLETESystem today. 
(800) 654-9955 or (716) 248-4000 
slm@spectronic.com 
http:/~.spectronic.com I n s t r u m e n t s  

AD31-224 A LIFE SCIENCES INTERNATIONALCOMPANY 
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the first Latch-Mode pipette 1 

eliminates sample-to-sample, 
usercto-user inconsistencies ' 

reduces risk of repetitive 1 
motion injuries. 

the combination of 3 new features 1 
The Magnetic Latch - not your thumb - ' 4-,holds the plunger button in the down t-.,,--C< - ' 

position, ready for sample pick-up. - .  

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

The Aspirution Rute Contmllermimproves 
consistency, prevents sample splash, and 
reduces maintenance. 

pipette! 

USA Phone 800-472-4646 Fax 617-938-1 152 
Europe Phone +3 1 71 54 1-2668 Fax +3 1 71 541-5390 

1 III Japan Phone +8 1 5689-83 1 1 Fax +8 1 5689-2670 

rnUMENT a/Nc E-mail pipets@rainin.com Website: httpJ/www.rainin.com 
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7 ...keeping you informed of 
all the latest trends in immunology 

coverage of the most recent developments 
peer reviewed articles 

news and updates 

L Also available online 
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hhttp://www.elsevier,com/locate/ito , 
In Europe http://www.elsevier.nVlocate/ito I 

m 
197 SubscriptionTypes  (please nck a s  appropnate)  

Personal Student  
12 monthly  Issues begmnmg (cum month ) 

Insntunonal  Om m Dcc) 

CREDIT CARD 
Student 66 107 41 Vi MasterCard Amencan Express 
50% cllscouot (plessesend pmof ofadmt Issulng Bank ( ~ w c r ~ r dody) 
stam).1 2  montbly l s ~ ~ sstnmng m y  month 

PI- do not m d  me mfo-mo born 0th- orgrmuaonr 
P- ~ndu&postage and ~naurswcNccherlrnd. Gulden (NLG) p m ( r )  are 

12ISSWJan-Dec '97,~ndudabard-bound ddhuve mdm E- m d  n only US Dollar pna(r) lrrffim m 

1-Urn 
0- EWOW and rp 

' u d q  pm r n ~be d j e a  m-nu 
~ h o n f c n . n t h p r r p ~ a n O . b c
h d at th adrrrrrsed re-

ASlA PAaFXC (mludingJapan) 
ence. Regional Sales Ofice, Customer Elsenerh e n c e  er Support Dept Elsevier hence  (Singapore), Pte LM 

Support Dept, PO Box 945, NewYoh hY 10010, W1 Customer Suppo No.1 Temasek Avenue. 17-01 Millenia Tower. 
lel: +1 (212) 633 3730. ToU-~?~forcustDmersin 1001A€ Amsterdam, The Netherlands Tokyo, 106Japan Singapore 039192 
the USA & Canada: 1 1888374636 T& +31 (20) 485 3757, hr+31(20) 485 3432 T& +81(3) 5561 5033, Fa:+81(3) 5561 5047 Tel: 6 5  434 3727, kx:6 5  337 2230 
(1 888 4ES-INm)Fu: +l(212) 633 3680 E-mail: nlinfc-f@elswier.nl E-mail: info@ekmier.co.jp E-mail: asiainfo@dsevler.mm.sg 
E-mail: usinfc-f@elsmer.com 

Circle No. 30on Readers' Sewice Card 



'rr! w q  - ~ o ~ ~ d o  d PW 1411~w~d= mpard t q  %m 
- m o m l P - ~ ~ ~ ~ ~ . - ~ ~ r n a g ~ ~ 3 0 *  

w p w  eql nod m o p  'wnpard n o p ~ e p  p w  p p  Drapnn 30 
areqdw T I O ~ I B S  a q  aql* nod 'wn@ ~ I M  

S! n o p w p  'pepqq are saqard VNX * vNa =no .m8sn!n~ 
==Ppr(=i P+-=q amqd-qd eDlneqIe =wre epnpnl PW 
w r q  20 ww PI- se9ard m m @ q  aqem 

w e1-8 8.m s)R IP P mo!=A 'BmPE cy8mi,P *a '=wwP 
* .mo qw . ro~ O J ~  mw==a 

8 S! mql 'no~ldl.~soa~. VNX * %W PW-.& 'WB- W N  
'3- m o p m ~ ~  st a~roq3 30 poqlam Sm~eqe~ mod s q e m  


