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THIS WEEK IN SCIENCE 
edited by PHIL SZUROMI 

THE BIG (WOBBLY) TOP 
True polar wander i s  thought to result 
from a shift of Earth's spin axis related to 
a major change in the distribution of mass 
in the mantle. In most cases, shifting 
paths of paleomagnetic poles are called 
apparent polar wander because the shift- 
ing is related to plate motions and not 
changes in the orientation of the axis. 
Sager and Koppers (p. 455; see the news 
story by Kerr) have found evidence for a 
true polar wander event in polar paths 
calculated for the Pacific plate in the Late 
Cretaceous. They suggest that about 84 
million years ago Earth's rotation axis 
shifted at a rate of 3" to 10" per million 
years. This large and rapid shift is  correlat- 
ed in time with major plate reorganiza- 
tions and a magnetic field reversal, and it 
may have been caused by a complete 
overturn of the mantle. 

ROBUST POLYETHYLENE CATALYSTS 
Polyolefins represent the bulk of all com- 
mercial polymers made each year, but 
both the traditional catalysts for Ziegler- 
Natta polymerization and the newer 
cationic metallocene catalysts are readily 
deactivated if "heteroatoms" such as oxy- 
gen, nitrogen, or sulfur are present or if 
even traces of impurities are present in 
the starting materials. These requirements 
greatly l imi t  the incorporation of 
monomers with functional groups that 
could modify the polymer's properties. 
Neutral nickel catalysts, while more toler- 
ant of functional groups, usually produce 
shorter oligomers. Younkin et al. (p. 460; 
see the cover and the Perspective by Ja- 
cobson and Breinbauer) now report that 
nickel salicylaldimine complexes form 
high molecular weight, linear polyethy- 
lene. These catalysts require no co-cata- 
lysts, remained active after air or water 
exposure, and could tolerate the presence 
of ethers, ketones, and esters. 

GUIDING THE LIGHT 
Optical circuitry requires a method for 
directing light just as electronics requires 
wires. Silica-based optical waveguides 
formed on a substrate via a sol-gel pro- 
cess and patterned by soft-lithographic 
techniques exhibit amplified stimulated 
emission (ASE, a kind of mirrorless las- 
ing) and have the potential for incorpo- 
ration into such integrated optical cir- 
cuits. So far, the intensity needed for ASE 
has been rather high. Yang et al. (p. 465) 
show that the threshold intensity can be 
decreased by an order of magnitude by 

using mesoporous silica doped with rho- 
damine 6G dye. The combination of 
these patterned waveguides showing ASE 
may provide a route for one-step pro- 
cessing of microlaser arrays and integrat- 
ed optical circuits. 

A STUNNING PHENOTYPE 
Myocardial stunning is a common form 
of heart damage that occurs when 
blood flow to the heart is temporarily 
stopped and then re-established. Mur- 
phy et  al. (p. 488) show that a prote- 
olytic fragment of the myofilament 

I 

protein troponin I (Tnl) has a causal 
role in pathogenesis. Transgenic mice 
expressing this fragnient in the heart 
developed the characteristic features 
of stunned myocardium. In addition, 
myocardial biopsies from coronary 
artery bypass patients were found to  
contain Tnl prsteolytic fragments. 
These results indicate that aberrant 
processing of contractile proteins can 
cause heart failure. 

A COMPACT DATABASE 
Quantum mechanical approaches to in- 
formation storage can speed up the re- 
trieval of specific items from a database 
because, unlike ordinary data bits, extra 
information can be encoded in the quan- 
tum bits ("qubits") as the phase differ- 
ence between the two states that repre- 
sent 0 and 1. For example, Grover has re- 
cently shown theoretically that a single 
operation on all of the items in a quan- 
tum register should be able to retrieve an 
entry in which the state of one qubit is 
"flipped." Ahn et al. (p. 463; see the Per- 
spective by Knight) have stored informa- 
tion in N Rydberg states (N, either 6 or 
8) in a beam of cesium atoms. They show 
that they can prepare the single-flip 
states and read them out with single 
laser pulses. 

NOT YOUR USUAL 
MAGNETIC RESONANCE 

Magnetic resonance is normally induced 
with magnetic fields and radio frequency 
pulses, but in semiconductors optical 
pumping or detection of magnetic reso- 
nance has been achieved. Kikkawa and 
Awschalom (p. 473) now report on the 
creation and detection of magnetic reso- 
nance in gallium arsenide through an all- 
optical route. Circularly polarized light 
created electron spins that interacted 
with nuclear spins through hyperfine in- 
teractions. Optical pumping induced lo- 
cal magnetic fields up to 0.4 Tesla in a 
period of 250 seconds, which is a rela- 
tively long time scale for electronic pro- 
cesses and more typical of nuclear spin 
polarization. Resonant depolarization 
was observed that corresponded to galli- 
um-69 but was also observed at a fre- 
quency that did not correspond to any 
nuclear moment present in the sample, 
which suggests that the phenomena ob- 
served may be more complex. 

HISTONE ACETYLATION AND V(D)J 
RECOMBINATION 

In thymocytes, recombination of the V(D)J 
gene segments of the T cell receptor (TCR) 
is developmentally regulated. What signals 
this developmental change? It appears 
that chromatin structure plays a role in 
changing the accessibility of recombina- 
tion signal sequences to the recombinase, 
but the identity of the particular chomatin 
modification that functions in this case 
has been unknown. McMurry and Krangel 
(p. 495; see the Perspective by Schissel) 
examined a transgenic human V(D)J re- 
combination reporter construct and an en- 
dogenous mouse TCR a/6 locus, and they 
show that acetylation of histone H3 pro- 
vides this chromatin modification. ~edons 
displaying H3 hyperacetylation corre- 
sponded with those displaying accessibili- 
ty  to recombinase. Thus, histone acetyla- 
tion is linked to V(D)J recombination. 

TREATING ROTAVIRUS INFECTIONS 
Although rotavirus-induced diarrhea kills 
nearly 1 million children each year in de- 
veloping countries, the mechanism of 
pathogenesis has not been clear. Lund- 
gren et al. (p. 491; see the news story by 
Winkelgren) have evidence that the en- 
teric nervous system is  responsible for 
changes in the intestinal secretory re- 
sponse (potential differences across the 
epithelium and fluid transport) that re- 
sults from rotavirus infection. They test- 

CONTINUED ON PACE 391 
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ed drugs known t o  act specifically on the 
nervous system and found that  the local 
anesthetic lidocaine could decrease diar- 
rhea in live baby mice i f  they were treat- 
ed after infection. 

PAYING FOR TOO MUCH 
COMPLEMENT 

A developing embryo is a t  the mercy of 
the natural and specific immune systems 
of the mother. Because the complement 
system is designed t o  lyse cells and t o  
alert phagocytes t o  the presence o f  in- 
truders, i t  may wel l  be tha t  the system 
needs t o  be regulated closely so that the 
embryo can survive. Lack of regulation of 
the complement system i n  humans can 
lead t o  chronic inflammatory conditions. 
Xu e t  al. (p. 498; see the news story by 
Hagmann) report that the loss of the Crry 
protein, a major complement inhibitor in 
the mouse, leads t o  complete inability of 
embryos t o  survive t o  b i r th  caused by 
spontaneous complement activation and 
the subsequent inflammatory infiltration. 
Regulation of complement is thus critical 
for prevention of the destruction of em- 
bryos in the maternal environment. 

MOONLIGHTINGENZYMES 
The existence of a one-to-one correspon- 
dence o f  specific amino acid "charging" 
activity t o  aminoacyl transfer RNA (tRNA) 
synthetase enzyme (which is responsible 
for  aminoacylat ing a respective tRNA 
molecule) has been thought t o  be an es- 
sential element o f  accurate protein syn- 
thesis. However, the complete genome se- 
quences o f  t w o  t h e r m o p h i l i c  m e t h -  
anogenic archaea failed t o  identify genes 

Activation and Inhibition of 

for cysteinyl- tRNA synthetase. Statho- 
poulos e t  al. (p. 479; see the Perspective 
by Yarus) now show that, in  Methanbac- 
terium thermoautotrophicum and M. jan- 
naschii, p ro l ine  aminoacy l  tRNA syn-  
thetase is endowed wi th  dual functionali- 
t y  during protein synthesis in  which the 
enzyme can specifically charge the tRNAs 
for proline and cysteine wi th  their respec- 
tive amino acids. 

FIGHTING STOMACH 
ACID 

The bacteria Helicobacter py lor i  (associat- 
ed w i th  gastritis, ulcers, and stomach can- 
cer) has had t o  adapt t o  the acidity of the 
stomach, which acts as a defense against 
many pathogens. I t  survives low pH from 
gastric acids by using a urease t o  produce 
ammonia. The activity of urease depends 
on Urel, which Weeks e t  al. (p. 482) show 
is a proton-gated urea channel that lets 
urea into the cell at low pH for generation 
of ammonia. 

BEATING THE HEAT 
(AND THE COLD) 

Many plant varieties can adapt t o  colder 
or warmer climes. By l imit ing expression 
of a desaturase enzyme through antisense 
technology, Murakami e t  al. (p. 476; see 
the Perspective by Sharkey) have demon- 
strated tha t  the  abi l i ty  o f  the  tobacco 
plant t o  tolerate higher growing tempera- 
tures is l imited by their trienoic fatty acid 
content. The effect is particular t o  the fat- 
t y  acids o f  the chloroplast membranes. 
Trienoic f a t t y  acids, already correlated 
wi th  cold-tolerant plants, may alter crit i- 
cal membrane characteristics. 

The ful l  tex t  of these comments can be seen at 
the Staphylococcus agr System www.sciencemag.org/cpi/content/full//287/5452/39la 

Balaban e t  al. (Reports, 17 Apr., p. 438) showed results which suggested that immu- 
nization wi th  RNAlll activating protein (RAP) can inhibit Staphylococcus aureus in- 
fection in  mice and that treatment wi th  a RAP-derived linear heptapeptide can like- 
wise suppress infection. Both the RAP antibodies and the peptide presumably inhibit 
activation of virulence genes at the agr locus, the encoding locus of RNAIII; however, 
Balaban e t  al. found that RAP purified from an agr-null 5. aureus strain was equally 
protective relative t o  RAP purified from wild-type 5. aureus. This result implied that 
RAP is independent of agr. 

Novick e t  al. comment that they were unable t o  produce agr-activating super- 
natants from agr-null strains of 5. aureus, despite repeated attempts, and conclude 
that agr activation or inhibition activity is more likely tied t o  autoinducing peptides 
than t o  RAP or its derived peptide. 

In response, Balaban e t  al. attribute the different results t o  different purification 
procedures used by Novick e t  al. (which, Balaban e t  al. suggest, may not  have taken 
adequate account of RAP'S sensitivity t o  boiling), and reiterate their view that RAP 
uses a different signal transduction pathway t o  regulate RNAlll synthesis. 
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GenePORTER 2 reagent today and make contact with the next NIH 373 Hep 62 616-W 
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293 
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24-well plates Each manufacturers protocol was followed 
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NEW ENGLAND BIOLABS 


WHEN: 

Session 1: May 28 - June 10, 2000 

Session 2: June 18 - July 1, 2000 

Session 3: July 9 - July 22, 2000 

Session 4: July 30 - August 12, 2000 

WHERE: 
Clark Science Center 

Smith College 

Northampton, MA 

FA4CGIATX 
Dr. Steven A. Williams 

Dept. of Biological Sciences, 


Smith College and 


Molecular and Cellular Biology, 


University of Massachusetts 


Dr. Barton Slatko 

New England Biolabs, Inc. 

DNA Sequencing Group 

Dr. Alan L. Scott 

Dept. of Molecular Microbiology 

and Immunology, 

Johns Hopkins University 

TO APPTX 
Please submit a recent C.V. or 

resume and a one page statement 

explaining your Interest to: 

Dr. Steven A. Williams 

Clark Science Center 

Smith College 

Northampton, MA 01063 

c 

Inc. 

and PCB I 

Summer Workshops 1I 

We are pleased to announce the fifteenth annual New England Biolabs 

Molecular Biology Summer Workshops held at Clark Science Centel; Smith 

College, Northampton, MA, USA. Over 1,400 research scientists have attended 

this intensive program in the past fourteen years. 

INTENSIVE BENCH EXPERIENCE: 
This intensive, two-week course emphasizes hands-on molecular biology laboratory 

work. About ten hours each day will be spent working at the bench and in lecture1 

discussions. All of the work is hands-on; there are no demonstrations. 

EXPERIMENTS WILL INCLUDE: 

Construction and screening of genomic and cDNA libraries, PCR, RT-PCR, PCR 

subcloning, purification of DNA and RNA, restriction enzyme digestion, gel 

electrophoresis, construction of recombinant DNA molecules, clonlng 1n plasmid 

and phage vectors, cloning strategies, bacterial transformation, Southern and 

Northern transfer and hybridization, methods for labeling DNA, DNA sequencing, 

bioinformatics, etc. All of these techniques are woven into four cohesive research 

projects camed out by each participant during the two-week session. Lectures and 

discussion sesslons will deal with all of the above topics and the application of these 

methods in molecular biology research. 

INTENDED FOR BEGINNERS IN MOLECULAR BIOLOGY: 
No previous experience in molecular biology is required or expected. Forty-eight 

participants per session w~l l  be selected from a variety of disciplines and academic 

backgrounds. Last year's participants included principal investigators, directors of 

programs, postdoctoral fellows, graduate students, and research assistants. Their fields 

of research included medicme, biochemistry, ecology, immunology, microbiology, 

pharmacology, plant biology, genetics, physiology, and others. They came from 

large universities, small colleges, medical schools, hospitals, industry, and private 

foundations; 75% came from the USA and 25% from overseas. W~th  seven ~nstructors, 

the student to teacher ratio is 7 to 1 

FEE: 
$3500 per participant includes lab manual, use of all equipment and supplies, and 

room and board (all rooms are singles) Fee includes the use of the libraries, computers 

and all campus athletic facilities. 

APPLICATIONS MUST BE RECEIVED BY March 10,2000. 
Notification of acceptance status will be mailed by March 13, 2000. Late applications 

will be accepted for our Walt list. Payment In full will be due by April 10, 2000. 

Your application should include a brief C.V. and a one page statement explaining your 

reasons for taking the course. Please specify the session to which you are applying 

(1, 2, 3 ,4)  and indicate one of the other sessions as a second choice. Women and 

minorities are especially encouraged to apply. For additional information, please 

visit our web site (http://math.smith.edu/-sawlablneb.html)or contact us 

at (413) 247-3004. 
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A C A M B R ~ ~Company 

WORLD Center 
Normal Human Cells & Optimized Media 

f"rCeilCulture 
n Excelletzce Standardized & Guaranteed! 

...Innovative Cell Systems far Research in: 
Cell Biology Cell Therapy Disease Studies Hematology 

Drug Screening Toxicology * Immunology 

NORMAL HUMAN CELL SYSTEMS' 
F~broblasts(Aort~cDermal Hepat~c)

Opt lm~zedLow-Serum M e d ~ u m  Hepatocytes PRIMARY HUMAN HEMATOPOIETIC CELLS 

Blot Products f rom Human Cells . . . .
Melanocytes (Adult Neonatal) 

Custom Cell l so la t~ons  Mesangla1 Bone Marrow and Cord Blood Derived. 

Custom M e d ~ aFormulat~ons M~crovascularCell Types Mononuclear Cells 
Bladder Cardlac Cerv~calDermal CD34 Cells 

Cell Types Ava~ lab le  Lung Uter~ne AC133' Cells 
Ad~pocytes(wh~ tebrown & ep~card~al)  Mononuclear (Per~pheralBlood) Cord Blood Der~ved:  
D e n d r ~ t ~ c  Muscle Cell types T-Cells & B-Cells 
Endothel~alCell Types Cardlac Skeletal Erythro~dProgen~tors 

Arterv (Aortic Coronarv H e ~ a t l c  Muscle- Smooth Cell T v ~ e s  Bone Marrow Stromal Cells 
l l ~ac> ~ o p l ~ t e a lPulmonary Renal Aortlc Bronch~alBladder Colon D e n d r ~ t ~ cCell Precursors 
Umb~ l~ca l )  Coronary Prostate Pulmonary Renal Quadratox* 4-Spec~esPanel Mononuclear Cells 

Colon Mucosal Artery & V e ~ nSaphenous V e ~ n  Bone Marrow Mononuclear Cells CD34' Cells 
V e ~ n(Hepat~cSaphenous U m b ~ l ~ c a l )  U m b ~ l ~ c a lArtery Uter~neUreter (Baboon Can~neM ~ c eand Human) and celltypes 

Epithelial Cell Types: Neural Progenitor Cells, Neural (Astrocytes) Assay Services : Well Characterized 
Bladder, Bronchial, Small Airway, Osteoblasts Colony Assays Multiple Donors 
Keratinocytes, Mammary, Pericytes. (Retinal) LTC-IC Assays Ready t o  Ship 
Prostate, Renal (Cortical, Proximal Stromal Cell Types: CD-34+Cell Proliferation Assays 
Tubule, Glomerular), Ureter Cardiac, Prostate Lineage Marker C i r c l e  No. 35 on R e a d e r s '  S e r v i c e  C a r d  

Bio Whitfaker is a certified /SO-9001 Qualify Management System Company 
UK: 44 118 979 5234 Europe: 32 87 32 16 11 USA, Canada: (800) 852-5663 Al l  other: 301 898-7025 
E-Mail: cs@biowhittaker.com internet: www.biowhittaker.com or, www.clonetics.com or, www.poietic.com 

01999 BioWh~ttaker,Inc., A Cambrex Company. The symbols @and lMrefer to trademarks in the U S.A. and other countr~es.All rights reserved. 



BioSource 
Custom DNA Synthesis 
24 Hours' 

EconoPURE 

72 Hours' 

FRET Probes 

KioSource specializes in uniy ile 
~~~odif'icatio~is/col~ji~gatiol~s 


recluiring special pu~ification 

sucli as FRET proljcs 


Our commitment to service includes our 

"Free Replacement Guarantee" 


if an oligo fails to perform the first time 


2 2 2  
z e e 
U L L 

Show Me! /l iter rnaniiiactiirr FRET probes are irii~ially piiritieil 

b! HPLC, folio\\ ed h i !  tienaturing PNCE. The HPLC chroriiatogram of ' 3  

FRETprohe is s / io \ \~ i  i r i  Figiire 1 .  Figiire 2 slioit's an anal! tical PACE 

electropl~orograni of the crude FRET probe 11arie 1 I ,  folio\\ ing HPLC 
piirificatiori ilarir LJ ,and final product after clenaturing PACE piiriiica- 

tioti llatie 31,[D~r ia iur i r ig  gel ariali~sis of the HPLC pciritjeti FRET probe 

corifirms that not a/ /  ~f the synthesis failure seijue~ices arr renioled ilarir 

21j. Tile atlclitiorial puriiicatiori hi!  PACE remoles those rrniainirig failure 

sequrncrs tliat car1 leacl to iricrei~secl hackgroiinti noisr i r i  the PE-ABI 
7700Detect1011 5i)strrn 

HPLC PACE 

SOURCE Fur lere, i~c l i  ~ l r e  o n \  

BioSource International, Inc. fNfERNATlONAL Fax: (800) 786-4362 
1 - 8 0 0 - 7 8 8 - 4 3 6 2  e-mail: dna@keydna.com 

Circle No. 1 on Readers' Service Card 
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Henrik is  

smiling! 




What if someone could do 

the tedious part of research for you? 


And what if the results 

were just a click away? 


Automatically elongated by 
LabOn Web's l n s t a n t ~ ~ ~ ~ ' "  



MILLIPORE 


e-cornmerc 

It's more than online purchasing. 

It's a 24-hour, continually-updated technical resource. 

Millipore's new online store is built for the scientist looking for the 

right purification tool - and how and where to use i t  Over 7,000 

products cross-linked to applications protocols, technical briefs, 

corn pati biliiy charts and other valuable information. Search by keyword, 

catalog number or a combination of parameters. Buy with a mouse click. 

Already know exactly what you need? Use the Quick Purchase shortcut. 

Pay online by purchasing card, credit card or purchase order, with 

secure access to high-volume contract or GSA pricing Check it all out 

- including our online demo -at 

*BUsness occ~~un t  registrotcn requred for rr~ultpe pcyrnent opt s-s and cny n s h  ,clurne co-trac. srcn; C;rrenti nc l ~ o l c l c ~US clnd Ccnclda srl ,  

Circle No. 4 on Readers' Service Card 



RNAlaterTMis an extraordinary reagent that allows 
you to harvest and dissect samples for RNA isolation 
in a whole new way! 

RNAlater quickly permeates cells and tissues at  room temperature, rapidly 

inactivating RNases. Tissues o r  cells simply submerged in RNAlater can be 


stored, dissected and even shipped at room temperature. Imagine removing a 


sample from the freezer, dissecting a port ion for  R N A  isolation and archiving 

the remainder- it's possible wi th RNAlater. RNAlater is compatible wi th all 


R N A  isolation procedures tested. 


W i t h  RNAlater, you don't have t o  wo r r y  about killing o r  degrading those 


precious mRNAs during sample collection and handling. 


MORE I N F O R M A T I O N  INSTANTLY 


For  instant informat ion about  RNAlater'", email rnalater@ambion.com. 

Information may also be obtained by phone, fax or the reader service number below. 


-
< 

- For a com~le te  
-

- list of distiibutors U.S. (800)888-8804 

RNAlater 
AROUND THE WORLD 

...a regularTechNotes feature. 

"The RNAlater" works!" 


One satisfied researcher, tired 


of constant harassment by 

the surgeons in 0.R.  traded 


in his liquid nitrogen and 


Dewars for RNAlater: 


To read the details of 


this and other true stories, see 


www.arnbion.cornlRNAlater. 


http:rnalater@ambion.com




T of cloning is here. 
ay proceed. 



The Echo'Cloning System. Rapidly Clone your Gene into 
Multiple Expression Vectors-Without Subcloning. 

C l o n ~ n gt o  Analys~s-Fast.  In the  future there will b e  a fast 

eff lclent way t o  get from gene cloning t o  gene analysls wlth 

out subc lon~ngGuess what? The future IS  here and ~ts the  

Echo Cloning System Now you can clone your gene ~ n t oas 

many expresslon vectors as you choose and 

Save hours by e l~m~nat~ngrepetltlve clon~ngand sequenc~ng 

Get the expresslon results you need by testlng express~on 

~nmul t~p lesystems 

Expenence f l e x ~ b ~ l ~ t yby easlly Echo adapt~ngyour favorlte 
expresslon vector for use ~nthe system 

The Key t o  t h e  Future. The key to  the Echo Cloning System 

I S  the donor vector pUnl/V5-Hls-TOPO In rnlnutes you can 

create a universal donor construct that contalns your gene of 

Interest pUnl/V5-H1sTOPO Incorporates lnvltrogen s patent 

e d  TOPO C l o n ~ n gtechnologies to  allow s ~ m p l e5 - m ~ n u t e  

bench top  cloning of your Taq-ampllfled PCR product  With 

TOPO cloning you 

Save tlme-there s no need for post PCR m o d ~ f ~ c a t ~ o n s  

Save money-extra prlmer sequences are not requlred 

Get great results-295% clonlng efficiency 

Unlock t h e  Power. Now you re ready to  unlock the power of 

the Echo Cloning System Wlth your donor vector construct 

you can recombine or  Echo your gene lnto an unlimited 

number of expression vectors 

Ffguie 1 Ropfi l  Cloiiiiig of tlii' C,i'iir of liiti'ir st Lising tlrr Ecilo Cionfng Systeni 

-
Echo -

adapted 

F 
Expression-Ready " 

Fusion Vector 1 

1 PCR ampl~fyand TOPO Clone your gene of Interest lgoll 

2 .  Incubate pUniIV5-HIS containing your go1 with an Echo'-adapted expression 
vector In the presence of Cre reconibinase 

3. Your recornbnant vector 1s ready for expresson 

I n  t h e  Future,  There's N o  Subc lon ing.  With your donor 

construct  and an Echo-adapted expression vector in hand, 

an expression-ready plasmid is just minutes away. Echo-

adapted expression vectors contain a lox site for  d i rect ion-

al. Cre recombinase-media ted recombinat ion  (Figure 1 1. 

Vectors are current ly available for expression and charac-

terization in a broad range of the  most  advanced bacterial, 

yeast, insect, and mammal ian systems (Table 11. Without 

ever subcloning, your gene is ready for expression. 

Tobie : E c h o  A d o p i e d  E x p i e i i i o n  Vecio is  

Think  A b o u t  t h e  Future.  The Echo Cloning System is the  

fu ture  o f  c lon ing N o  more  t lme-consuming subc lon ing 

strategies or  restriction digests. N o  more repetit ive cloning. 

Clone your gene in five minutes, recombine it into as many 

expression vectors as you want,  and get  the  expression 

results you need. The next t ime you need t o  c lone a gene 

pBAD/Thlo-ES 
pCR' T7-E 

pYES2 1-E 

pYC2-E 

plB-E 

pBlueBac4 5-E 

pcDNA3 1 E 
pcDNA4/HtsMax-E 

plND-E 

pcDNA4/TO-E 

into an expression vector, e 

T~ghtlyregulated expression 

H~gh-level,lnduclble expression 

Htgh-level, regulated expresston in 
Saccharomyces cerev~srae 
Regulated expresston ~nS cerev~s~ae 
from a low-copy number plasrn~d 

Stable expression w ~ t hthe 
InsectSelect" System 
Hlgh-level expression with the MaxBac 
Bacuiovtrus Expression System 

Strong constitutive expression 

QBI SP163-enhanced expression 
f ~ o mthe CMV promoter 
T~ghtly-regulatedexpression in 
the Ecdysone-lnduclble Mammalian 
Expression System 
Hlgh-level Induced expression In 
the T-REX System 

stop and think about the  

future. Then call Invltrogen. bi-lngii~qlife to scierlce 

1600 Faraday Avenue. Carlsbad Cal~forn~a92008 Tel 1-800 955 6288 .Fax 760-603-7201 .Enia~ltechkserv1ce@21nv1trogencorn .www lnvltrogen corn 


