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tein and polysaccharides are effi- NIH 3T3 cells were transfected with the about the QIAGEN Plasmid Kits, or to 

plasmid pRSVlacZ which was prepared with ciently removed' "Itrapure QIAGEN 
QIAGEN Pbsmid Mega Kit (blue bar) or by 

have a product specialist contact you, 
DNA performs better than or equal to cscl (srov bar). D~~~ from ~ h l ~ ~ ~  et. please call DIAGEN GmbH, QIAGEN 
double banded CsCl purified DNA. (1993) BioTechniques 14: 546 Inc. or contact your local distributor. 

QIAGEN Plasmid Kits are delivered 
ready-to-use and include gravity flow 
QIAGEN-tips, RNase A, all necessary 
reagents and buffers, and a detailed 
handbook. 

Title photo: digitalized reproduction of EM photo of suparcoiled DNA prepared wih QIAGEN resin 

DIAGEN GmbH Max-Volmer-StraOe 4, 40724 Hilden, Germany, Orders (012103-892-230. Fax (0)2103-892-222, Technical Service (0)2103-892-240 
QUGEN Inc. 9600 De Soto Avenue, Chatworth, CA 91 31 1 USA, Orders 800-426-8157, Fox 81 8-71 8-2056, Technical Service 800-DNA-PREP (800-362-7737) 

DISTRIBUTORS: AUSTRALIA: PHOENIX Scientific Pty. Ud. (03) 868 6888 AUSTRU: BIO-TRADE (0222) 889 18 19 BENELUX: Weshtg  B.V. NL: (033) 95 
00 94, B: (0781 1) 9815 (toll free) DENMARK: KEBO Lab A / S  (44) 88 72 00 FINLAND: KEBO OY (90) 804 4900 FRANCE: Coger (1) 45 32 35 17 
GREECE: Bio+Analytica (01) 64 62 748 HONG KONG/CHINA: Diagnokh Co., Ltd. (892) 542 0566 INDIA: Genetix: (1 1)-550 6463 ISRAEL: 810-LAB 
Laboratories Ud. (02) 524 447 ITALY: Genenco (M-Medical sd) (055) 5001 871 J A P N  Funakoshi Co., Ud. (3) 5684-1622 KOREA: LRS Labomtories, Inc. 
924 8697 NORWAR KEBO Lab AS (02) 30 17 18 PORTUGAL: lzaso Portugal (01) 758 07 40 R U :  Whitehead Scientific Supplies (021) 981-1560 
SINGAPORE: TlBS TRADING PTE LTD (Biotech Branch) 292 9783 SPAIN: lmsa S. A. (3) 401 01 01 SWEDEN: KEBO Lab AB (08) 621 34 00 
SWITZERLAND: KONTRON Instruments AG (01 ) 733-5-733 TAIWAN: Formo Industrial Co., Ud. (02) 736 71 25 UK: Hybaid Ltd. (081) 977 3266 

Circle No. 1 on Readers' Service Card 



&a 

edited by PHIL SZUROMI 

Telltale teeth 
The strontium isotopic comp- 
osition of seawater reflects the 
interaction of several processes, 
including continental weather- 
ing and hydrothermal circula- 
tion through ocean crust. The 
Cretaceous was a time of rapid 
formation of oceanic crust, but 
finding fossils that faithfully rec- 
ord seawater Sr compositions 
despite burial and diagenesis has 
been difficult. Ingram et al .  (p. 
546) show that fossil fish teeth 
provide such a record. The over- 
all Sr isotopic variation in the 
fish teeth accounts for the vol- 
ume of large Cretaceous ocean- 
ic plateaus but is inconsistent 
with high crustal production 
rates that have been proposed. 

Cascade laser 
In conventional semiconductor 
lasers, such as those found in 
compact disc players, the emit- 
ted light is produced as a result 
of electron-hole recombination 
across a band gap. Faist et al. (p. 
553; see cover and news story by 
Taubes, p. 508) report a quan- 
tum well laser that operates on 
a different principle: the laser 
action occurs between yuan- 
tum-confined conduction-band 
states in a semiconductor heter- 
ostructure. The lasers are grown 
by molecular beam epitaxy, so 
the dimensions of the quantum 
structures can be tailored to yield 
different lasing wavelengths. 
Lasing occurs at about 4.2 mi- 
crometers, a wavelength of in- 
terest to molecular spectrosco- 
pists and one that is difficult to 
obtain by other means. 

Extra lithium 
Atomic intercalation of metals 
into carbon solids, such as lith- 
ium intercalation into graphite 
and alkali metal insertion into 

Distant pulsar planets 
Two years ago, timing varlatlons were found in the radio signals 
from the Isolated 6-mill~second pulsar PSR B125 7 + 12 that suggested 
the existence of at least two orbitlng planets That discovery has 
now been confirmed Wolszczan (p. 538; see news story by Travis, 
p 506) explalns how a total of 3 years of data show addltlonal system- 
atlc varlatlons in the pulse arrlval times due to orbltal changes caused 
by the gravitational interaction of the two Earth-mass planets. There 
is also a third Inner planet which has a mass about that of the moon. 

fullerenes, is well known. Sato 
et al .  (p. 556) use nuclear mag- 
netic resonance and electron mi- 
croscopy to show that in a disor- 
dered carbonaceous material, 
which was made by pyrolyzing 
po17.phenylene, lithium could be 
introduced electrochemically 
not only in an atomic form but 
also as discrete Liz dimers. The 
identification of this covalent 

site for lithium storage could 
lead to higher energy densities 
for batteries; the measured dis- 
charge capacity is about double 
that found for C,Li electrodes. 

Defense secretions 
A first line of defense against the 
entry of pathogens through the 
mucosal linings of the body is the 
secretion of immunoglobulin A 
(IgA) antibodies from antibody- 
containing cells. Ramsay et al. 
(p. 561) show that interleukin-6 
(IL-6) is critical for the develop- 
ment of such immunity. Disrupt- 
ing the IL-6 gene in mice greatly 
diminished IgA responses in the 
gut to viral challenges. Normal 
responses could be restored in 
the lungs of mice by infection 
with a recombinant vaccina vi- 
rus that carried the IL-6 gene. 

Sensing blue light 
Blue light affects plants in a va- 
riety ofways. Some of the plant's 
responses to blue light can in- 
clude developing new chloro- 
plasts, opening stomata, and pho- 
totropism, or growth toward the 
source of the light. The receptor 
for the various blue light respon- 
ses has, however, remained elu- 
sive. Quifiones andzeiger (p. 558) 
manipulated the amount of the 
carotenoid zeaxanthin in maize 
coleoptiles and showed that the 
amount of zeaxanthin correlates 
with the phototropic response of 
coleoptiles to blue light. As zea- 
xanthin is present in very small 
concentrations, it may be a can- 
didate for a blue light receptor. 

Unevenly divided 
When the bacterium Bacillus 
subtilis is starved, an asymmetric 
division is initiated, and trans- 
cription of certain genes is con- 
fined to one or the other of the 
daughter cells. Wu and Erring- 
ton (p. 572) analyzed this pro- 
cess and found that the SpoIIIE 
protein is apparently required 
for movement of the chromo- 
some into the smaller spore cell, 
a process that remains incom- 
plete in SpoIIIE mutants. It may 
be the incomplete segregation 
of the chromosome in SpoIIIE 
mutants that leads to some of the 
normal sporulation-specific 
genes being transcribed, and 
others not, depending upon their 
location on the chromosome. 

Shouts and whispers 
That the intensity of visual and 
auditory events varies over many 
orders of magnitude does not 
prevent humans from accurately 
sensing these stimuli. The rela- 
tion between sensation and 
intensity is a power function, 
which reduces the  dynamic 
range to a physiologically ac- 
ceptable window. Zeng and 
Shannon (p. 564) used auditory 
prostheses that had been im- 
planted in the cochlea or brain- 
stem of deaf patients to exam- 
ine where such transformations 
might occur between the pe- 
riphery-the cochlea-and the 
central nervous system. They 
suggest that high-frequency 
stimuli undergo a logarithmic 
transformation in the cochlea, 
whereas low-frequency sounds 
are transmitted linearly until a 
logarithmic transformation oc- 
curs in the cochlear nucleus of 
the central nervous system. 

Prying into prions 
Prions are infectious proteins 
that cause diseases of the cen- 
tral nervous system-scrapie in 
sheep and Creutzfeldt-Jakob dis- 
ease in humans. How prions in- 
fect cells without the involve- 
ment of nucleic acids has been 
puzzling, but in a Perspective, 
Cohen et al. (p. 530) discuss how 
an abnormal prion protein may 
act directly on normal host pro- 
teins to change their conforma- 
tion to an abnormal, disease- 
causing one. In a related report, 
Wickner (p. 566; see accompa- 
nyingperspective by Weissmann, 
p. 528) discusses how yeast get 
into the prion business. An ob- 
scure yeast mutant, URE, seems 
to owe its unusual phenotype to 
a protein, UreZp, with many of 
the same properties as prion pro- 
teins. This yeast "prion" could 
prove more amenable to genetic 
and biochemical analysis. 
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High Definition 
Real-Time 3D Microscope 

I N T R O D U C I N G  T H E  E D G E  R 4 0 0 :  

E X P E R I E N C E  M I C R O S C O P Y ' S  T R U E  D I M E N S I O N S  

The R4W system consists of the Microscope (pictured with Nikon camera, trinocular head, and 
objectives), an outboard Control Box (containing lamps,filters, and control circuitry), and an 

outboard power supply (not pictured). Four fiber optic cables deliver "cool" light. 

M U L T I P L E  O B L I Q U E  I L L U M I N A T I O N  
R E A L - T I M E  3 D  

3 D  P H O T O M I C R O G R A P H Y  
I N C R E A S E D  R E S O L U T I O N  

H I G H E R  C O N T R A S T  
G R E A T E R  P E N E T R A T I O N  

Thanks to its patented* four-beam Multiple 
Oblique Illumination system, the Edge R400 
is the only research light microscope that 
offers 

DIRECTLY OBSERVABLE 
REAL-TIME 3D 

images in true color up to the highest 
magnification available. 
But that's not all. The R400 also delivers 
significantly better resolution and sharpness, 
higher contrast, and greater penetrating 
power than conventional axial-light 
microscopes. 
If two-dimensional images permit 
recognition, then 

3D IMAGES PROMOTE 
UNDERSTANDING. 

Edge believes that, given the choice, 
researchers would prefer seeing their samples 
in three dimensions - especially since the 
R400's true-color 3D images are superior to 
what can be obtained from comparable 2D 
microscopes. But when a 2 0  image is 
desired, the R400 will present it with 
unequaled clarity. 
So if you'd like to 

EXPERIENCE MICROSCOPY'S 
TRUE DIMENSIONS 

please call Edge at (310) 391-3050. 

U L T R A - F I N E  M A N U A L  F O C U S  
M O T O R I Z E D  A U X I L I A R Y  F O C U S  
Z - A X I S  F O C U S  M E A S U R E M E N T  

F I B E R  O P T I C  L I G H T I N G  
P R E C I S I O N  C O M P O N E N T S  

D E S I G N E D  A N D  B U I L T  I N  T H E  U S A  

E D G E  S C I E N T I F I C  I N S T R U M E N T  C O R P O R A T I O N ,  1 6 3 0  1 7 T H  S T R E E T ,  S A N T A  M O N I C A ,  C A  9 0 4 0 4  
T E L  ( 3 1 0 )  3 9 1 - 3 0 5 0  F A X  ( 3 1 0 )  3 9 1 - 8 7 1 5  

Circle No. 63 on Readers' Service Card 

.ADDmONN US .  AND FOREIGN 
P A E N I S  ENDING 



-$%New EasyTidesm ambient shipped radiolabeled nucleotides from DuPont NEN. 
Easy to use. Shipped in NENSURE" vials without dry ice. No need to thaw, just store in 
the refrigerator at 4°C. 
Easy to see. Col~red witb an inert dye for easier pipetting. 

o h&iy oa.&e e?nrimm&. Less bulky packaging, and no Styrofoam' to recycle. 
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Sweden +46 (08) 7503700 Switzerland +41 (01) 8410330 Un~ted Klngdom +44 (0438) 734865 

Manufactured under an IS0 9001 qwllty system registered by ULe and approved by 8SI 
Styrofoamb 1s a registered trademark of the Dow Chemlcal Company , 

DuPontNEN" 
., - &k, 2 A,.. 



To Dispose Or Not To Dispose ... 
That is the Question. 

Now there is an easy answer to this sample 
preparation dilemma: Packard's New 
MultiPROBETM. 

On-Site Support. 
Add the reputation of Packard's worldwide service 
and support network and the choice for automating 
your liquid handling procedures becomes obvious: 

Carry-Over Elimination ... Your Way. 
Packard's MultiPROBE offers you a choice: 
washable TeflonB-coated sampling probes or low 
cost disposable tips. The MultiPROBE can be 
configured with conductive liquid level sensing tips 
or standard tips. Carry-over requirements change? 
Only a MultiPROBE can be upgraded to meet your 
changing needs. 

High Throughput Liquid Handling. 
Automatic variable spacing between multiple 
sampling tips guarantees high throughput and flex- 
ibility for different methodologies regardless of the 
combination of test tubes, microplates or vials used. 

Easy -To-Use. 
A graphical user interface with pull-down menus 
provides versatile, uncomplicated programming for 
all of today's clinical and life science applications. 

The Packard MultiPROBE Family 
of Automated Liquid Handling Systems ... 
Choices Without Compromise. 

IPACMD Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. 
Tel: 203-238-2351 Toll Free: 1-800-323-1 891 TX: 643251 FAX: 203-639-21 72 

A Canberra Company 
Packard International Offices: 
Australia, Mt Waverley 61 -3-543-4266; Austria, Vienna 43-1-302504-0; Belgium, Brussels 32-2-4668210; Canada, Ontario 1-800-387-9559; Denmark, Greve 45-42909023; 
France, Rungis (33) 1 46.86.27.75; Germany, Frankfurt (49-69) 66301 0; Italy, Milano 39-2-3391 07961718; Japan, Tokyo 81 -3-3866-5850; Netherlands, Groningen 31-50-413360; 
Tilburg (013) 423900: Russia, Moscow, 7-095-238-7335: Switzerland, Zurich (01) 481 69 44; United Kingdom, Pangbourne, Berks (44) 0734 844981. 
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Our Competitors9 Enzymes Wt Pass 
The Q d l j  T ~ r n g  Y:rrformed OL. 

All DNA WN~leBse A W y  P a s  MI 
Pass .................................................................... 

GIBCO BRL Restriction EL- 3 ,,,,, -1- 
A-VIA-VA se s t  

. . ,. . . . :: -j  , . 
L . . . .  ..,,?3: . :..,. . . ....... :!s"::fl* id:; 

.'.. ,: ::&&:. 
- :.. >:: > 
,,< ,... ..G . 

5: .... 

, . 

DNA Ligation," 
................................................................ 
Nicking Assay All Pass .................................................................... 

All Unit Assay Pass ........... . . . . . . . . . . . .  1 

I n a recent quality comparison between 
Life Technologies and three leading manufacturers, 
seven out of ten restriction endonucleases from 

each competitor failed one or more of our quality tests. 

Life Technologies offers the highest quality restriction endonucleases 
on the market because of our unparalleled system of rigorous and 
complete quality testing. Up to eight different assays are performed 
at four separate critical stages of production: during the purification 
process, on the bulk product in storage buffer, on the diluted product, 
and on the final product you receive. 

, , cT.~ " 
For reliable, reproducible performance, G ~ c o  BRL restriction endonuclAr r . $3 
beat the competition hands down. Call now for our free restriction endonucleasez '' 
brochure or for a summary of the comparative data. 

-P-@- U S A  Orders USA. Omee for Latin Am* Canado- 
8717 CbvcqwtCircb P.O. Box 68 To Order--Lwa: (301) 840-4027 Burlington, Ontario L7P 1Al Canada A P.O. BOX g009 TO O & C / T E C E I - ~  (416) 335-223- 
G a i t b a s b r a g , ~ ~ $ O ~  Telex: 64210 BRL GARG U W  
(301) *soda ' 1 

3. 



fluorescence microscopy 

The objective: 

- Plan Apochromat 

1.4 N.A. 

Exceptional throughput, resolution and 
sensit'iity clearly demonstrate Nikon's superiority 

of Nion CPRnors and CmE plan apochmts. 
The 60X CFN plan apo, for instance, provides the 
brightest, h i  wchtion images possible over 
the bmadest spectrum. 

Call today to schedule a demonstration: 
I-8;00-52-NlKOM, ext. 133. AT THE HEART OF 

THE SYSTEM YOU NEED 
Circle No. 56 on Readers' Senrice Card 



UNICORNTM and BioPilotB 
With UNICORN and BioPilot, scale up 

is smooth and predictable, 
maximizing your return on investment 

in system control and validation. I 



R A D I O C H E M I C A L S  

- Radiochemical purity 
Biological performance 

week 1 week 2 week 3 

[3ZP]dClT was stored at +42T for 2 days and then at +37T for 3 weeks. The 
: o m 1  was stored at -2ODC. Radiochemical purity was determined by HPLC and 
~iological performance by DNA labeling using the random prime protocol. 

t:u* 

I redivue 32P nucleotides: 
now shipping in the 

redivial without 

I dry ice or styrofoam 

Ambient shipment of 3ZP nucleotides demands a secure vial 
design and a stable formulation. Amersham has launched both 
with its new RedivialTM and the already successful RedivueTM 
32P nucleotides. 

Redivue 32P nucleotides shipped in the Redivial provides the 
benefits of:- 

V Ready-to-use radiolabel that can be stored in the fridge 

V Ambient shipment without dry ice or stryrofoam 

V Identical performance with enhanced security and 
stability 

The novel vial design uses a splash guard to contain the 
radioactive solution at the bottom of the "V" insert. This 
prevents contamination of the vial cap during ambient 
shipment, when the solution is not frozen. In addition, 
Redivue 3ZP nucleotides are stable for days, even at summer 
shipping temperatures. 

Shouldn't you buy your nucleotides from the company that 
thinks through the issues and provides innovative solutions? 

VAmersham LIFE SCIENCE :REE BROCHURE 

Amersham International plc 
Little Chalfonr England HP7 9NA 
Tel: 0494 544000 
Fax: 0494 542929 

Amersham Corporation Amersham Canada Ltd 
2636 South Clearbrook Drive 1166 South Service Road West 
Arlington Heights Oakville 
Illinois 60005 Ontario L6L5T7 
Tel: (800) 323-9750 Tel: (905) 847-1166 
Fax: (708) 437-1640 Fax: (905) 847-7790 For further information 

contact your local office. 

mlvue, mid and Amenham are dem& of Armsham lnm~tiannl plc MARS 
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SC~ENCE Mark your calendar now! For the fifth 
year, Science magazine and The Human 
Genome Organisation (HUGO) a re  
pleased to sponsor the most compre- and HUGO Present hensive update on the genome project. 
The meeting will span issues in map- 
ping, development, signal transduction, 
genome analysis, medical ethics, and 

The genome project is having a revo- 
lutionary effect on medical diagnosis, 
biotechnology, and investigations in cell 
and molecular biology. 

What are the newest advances in 

n the genome project be 
applied to understanding fundamental 
cellular processes? 

What are the latest developments 
in identifying disease genes? 

What are the social and policy 
issues facing us in the future? 

For answers to these questions and 
a complete update on the genome 
project, don't miss this meeting! 
~ % G I  iie~iii&nO1iiie7@birifOi$l 

in: 0 Conference O M i t i o n  I 
I 
I 
I 
I 
I 
I 
I 

THE GENES AND BEYOND I sfate zip I I Phone I 
HORIZONS JN MEDIClNE, I 

l I BAm RESEARCH, AND T E C H N O W  I Mail or fax ~II Global Trade Productions b.. 5203 Leesburg Pike. I Suite 1313, Falls Church, VA 22041. Fax (703) 671-7695. 

OCrOBER 2 - 5,1994 L,,,,,,,,,,,,,,,,, 1 
Call (703) 671 -1 400 today or send 

WAS..GToN, D.C. in the coupon for more information. 



Unlocking the Secrets 
of Pm@meed _I _ .  Cell Death 

On1 y NewApomi 
GivesYouThis Insig t 
Into ApoptosishISf~. 

Spontaneous spermatogonlal Developmental cell deletion in remodel- Apoptosls of human peripheral blood 
apoptosls In rat testlsl, ApopTagm Ing of mouse forelimb bud (M-day lymphocytes in vitm, ApopTag" 
Pemxldase Klt and methyl green embryo), ApopTagw Pemxldase Kit and Fluorescein Kit (yellow) and 
(x400) . methyl green (X200)2 pmpldlum Iodide (red) (X400)' 

In the most dynamic branches of the life sciences, apoptosis is now recognized as a process of 
mainstream significance. 

At Oncor, we immediately noted the emerging importance of this biological phenomenon and 
anticipated your need to explore it. Our foresight enables us to put the key to apoptosis investigation in 
your hands today. 

Here's why you'll find our new ApopTagTM In Situ Apoptosis 
Detection Kit far superior to other methods: 

ApopTagm gives you quick, easy and permanent staining of 
apoptotic cells in the context of the surrounding tissue. 
Able to detect individual apoptotic cells, ApopTagTM provides 
more information than DNA ladder analysis. 
ApopTagTM is in a complete, simplified, dropper bottle format 
that saves time and effort. 

Call I-800-77-ONCOR and ask for ApopTag? Get the first 
in a series of kits from the company that gives you easy access to 
apoptosis research. 209 Perry Parkway I-800-77-ONCOR 

Gaithersburg, 301-963-3500 - 
For Research Use Only. Not for use in diagnostic procedures. ApopTagTU is a trademark of Oncor, Inc. MD 20877 Fax: 301-926-6129 

'DJ Allan, BV Harmon & SA Roberts, (1992) Cell Proliferation; 25241-250. 
'JFR Kerr, J Searle, BV Harmon & CJ Bishop, in: Potten, CS (ed) (1987) Perspectiws in mammalian cell death. 
Oxford U. Press, pp. 93-128. Z Zakeri, D Quaglino, T Latham & R Lockshin, (1993) FASEBJoumab 7:470-478: and manuscripts submitted. 

'X Li, W James, F Traganos & Z Danynkiewicz, (1993) manuscript submitted. 
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Arbitrary 10-mer primer I Wm down the heat 
kits for fingerprinting 
and genetic mapping 

with non-radioactively 
labeled oligos. 

Each kit indudes ten arbitrary 10-mers, I 
selected on the basis of a 50%, 60%, it's too hot in the lab, red, or rhodamine. You always receive 

70% or 80% G+C content, your Genosys can help cool things at least 1.5 0.D.s of labeled product. 

choice. The arbitrary sequences avoid 

the presence of complementary ends 

and ~alindromes. Additional kits con- 

tain 10-mers with common restriction 

sites, ,so that amplified products may be 

digested and cloned for further study. 

All primers are supplied dry with a 

guaranteed yield of 0.5 O.D. units. 

Prices start at $65 per kit. 

- 
every Genosys 

oligo, the proof is in the package. Your 

Quality Assurance Cert$cate includes a 

digitized PAGE image, measuredyield in 

0.D.s and pgs, and valuable infirmation 

about your oligo, such as melting temper- 

ature, molecuhr weight and %AT. 

Custom Oligas 
$2.50 Per Base, 
Plus $20. Setup 

down - with non-isotopically labeled 
custom oligos. 

The process is simple. We synthe- 
size your oligo, attach the label of your 
choice, and deliver your purified prod- 
uct in 7-10 days. 

For chemiluminescent or colori- 
metric detection, any custom oligo can 
be labeled with biotin or digoxigenin 
(licensed from Boehringer Mannheim). 

For fluorescent detection, choose 
from fluorescein, the ABI dyes, Texas 

Standard Sequencing Primer Kits 
All of the most commonly used 

sequencing primers are also available 
labeled with either biotin, fluorescein, 
or all four ABI dyes. These off-the-shelf 
primers are shipped within 24 hours. 
And they're supplied purified, dried, 
and ready-to-use - enough for over 
100 sequencing reactions. 

For more information, fax back or 
return the coupon below. Or call 

' 1-800-234-5362. 

I 
esign a coding sequence to suit your application 

tor of your choice, verify the sequence, and deliver a 

I guaranteed product, complete with restriction maps and QC autoradiographs. 

ORDER NOW AND 1 

GET A FREE STANDARD PRIMER OR PROBE! I 
I 

Return or hx this coupon for details, or call 
I 1 -800=234=5362 
1 P Free standard primer or probe P Costom oligo synthesis O Non-isotopic labeled o w  
( P Costam gene synthesis P Arbitmy 10-mer primers P Non-isotopic sequencing primer kits 

1 Name 

I Phone Fax 

Phone: (71 3) 363-3693 Fw (71 3) 363-221 2 L ~ - 1 1 - 1 1 - ' "  
Ccpp&@ 1 w r c s o n r y z w  
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I Molecular Biology Certified ~ e d i a  

I 
16 301 designs Yeast a 
acteriological growth 

cifically for recomb 
A applications. Unli kdi4 -- microbiology growth media 

manufacturers, we focus & 
plasmids, phal 
,,hages A"..;.." 

We stub, 
fidelity, eff 
and mc 

- 
No. 70 01 



Smile! RenaissanceTM non-rad DNA labeling kits 
give you reproducible results, not high back@ounds. 

All DuPont products are manufa*ured under an IS0 9001 quality system ngistered by UL and approved by BSI. 

Are you repeating experiments Sensitive HRP-luminol systems for colony plaque DuPont gives you a choice 
just to reduce backgrounds? lifts and Northem, Southern, and Western blots. of radioactive and now 
Then look into Renaissance" I) I) Results in minutes. Renaissance non-radioactive 
non-radioactive DNA Guaranteed oneyear shelf life. labeling and detection 

United Stat= 1-800-551-2121 Canada 18003878391 Australia +61 (008) 257149 Belgium +32 (02) 7242717 
Denmark +45 31506610 France (01) 6982 5450 Germany +49-6172-872600 Italy (02) 25302 4811483 
Japan +81 (03) 5421-1354 Latin ArnericalAsia Pacific Fax +1 (617) 426-2464 Netherlands +31 (073) 206550 
Sweden +46 (08) 7503700 Switzerland +41 (01) 8410330 United Kingdom +44 (0438) 724037 

labeling and detection 
products from DuPont NEN? 
And get low backgrounds 
and reproducible results the 
first time, and every time. 

DuPont NEN" 

2p Easyxdesm olenul- 
z4 h r a ~ C  m n a t m m t m  

l . a M ~ d t 4  t o , a l ~ ~ A  
was probed via Norrhern Blor 

hybridization with 

Backed by full protocol and comprehensive products. For information, 
technical service. call 1-800-551-2121. 
Now available: Random Primer Fluorescein dUTP For information by fax, 
Labeling Kit and Oligonucleotide 3' End Labeling kit call 1-800-666-6527 and 
(Fluorescein ddUTP). request number 9002. 



Our UNlX Solutions 
Solutions. 

AXPTM systems as our initial 
neration of computer- 

n support software. The 
APSS with the best system 
ined with a 64-bit hardware 
nce and an industry-leading 
g system, which resulted in 

employ Digital's technology.'' 
David Riffelmacher, President 

Bell Atlantic Public Sector Systems 

ent very smoothly - no glitches. 
Overall, we would say that Digital has done an outstanding job 

in their 64-bit OSFII@ implementation:' 
Jeffrey S. Jalbert, President 

JCC Consulting, Inc. 

i "Digital's unified UNIX, DEC OSFI1, is emerging as a strong 
contender,in the commercial UNlX market. OracleTM 7 for Alpha 
AXP DEC OSFl1 in its very first quarter resulted in revenue 

significantly higher than Oracle expects for a new product line. 
Our results demonstrate the high quality of Oracle 7 and the 
competitiveness of DEC OSFI1 in the commercial UNlX market: 

Bonnie Crater, Director, Product Manaqement 



Half-Day DNA. 
And That's Just 
The Half Of It. 

" I  

Synthesizing primers, probes, linkers, or gene frag chemistry can be deprotected a in A' oniy % a .-, T5minutes 2 at 55'C 
ments? Cut your time -and your reagent use- in half or 2 hours at room temperatur-2~ , .. + 
with the Millipore Expedite" Nuckic k i d  S)~rahesis But speed is just half i b  G&E& 'I$& wik system's 
System. patented mic~duidics phk ga &tmmety low 

For instance, a pair of 20-mer PCR primers can be internal volume. ~ e a ~ e n t d d ~ 3 ' b b - d u r n r I  is cut by 
synthesized in about an hour and worked up in about 
15 minutes, so you can start using your new DNA 
before noon. 

How's that possible? Because no matter how icture. Just give us a cuJt 
many columns you're running -1, 2, 3, or 4- the infarmation, exped~s ly .  
total cycle time is under 4 minutes. The Expedite 
system's exclusive alternating phase synthesis allow 
columns to act independently, so each is always 
synthesizing. 

Expedite reagents speed things along fvrthw., L A 

~1igon~Bot'ides made with Expedite brand 

Exped i- 

Rr3ethyIphc 



If you're working with glycoproteins or 
carbohydrates, the FACE" Imager should 

be working for you. 

4 
PnoTOQRAPII 
OF FACE QEL 
8IK)WlNQ 
VISIBLE 

alytical Software 

E Say 'hello" to the fastest, most reliable, and cost-effective 
way available to image all your minigels. The FACE 
(Fluorophore-Assisted Carbohydrate Electrophoresis) Imager allows 
you to analyze your oligosaccharides and monosaccharides on 
specially formulated pre-cast gels without radiolabelling, staining, or 
exhaustive sample preparation. 

And, say 'good-bye" to guesswork and lab books filled with cracked 
protein gels. The FACE Imager can analyze your Coomassie Blue and 

silver-stained protein gels, allowing 
you to determine relative quantities 
and molecular weights in seconds. 
You can conveniently use the FACE 
Imager for ethidium bromide DNA 
minigels. 

It's easy to put the FACE Imager to 
work for you. Just call Glyko at 
415 382 6653, fax 415 382 7889, or 
call 800 33 GLYKO (334 5956) 
toll-free. 



Bachem California Offers 
the Absolute Purest Foundation 

for Your Research 

T h e  quality of the materials you use is the cornerstone 
upon which your research is built. Inferior or sub-standard 
raw materials add unexpected variables to your work, cost- 
ing you valuable time and money. At Bachem California, we 
understand the vital importance of providing you with 
products of consistent quality and reliability. That's why for 
over 23 years we have gained a well-deserved reputation 
for peptides, growth factors, and protected amino acids 
that set the standard in the industry. Our commitment to 
quality is your guarantee of reliability. 

Only Bachem California combines uncompromising com- 
mitment to quality with the most advanced peptide technol- 
ogy and 23 years' experience in the peptide field. This 
enables us to support every aspect of your project from 
basic research to clinical applications and commercial 
development. 

No one can match our credentials. 
Complete, State-of-the-Art Selection of Peptides and 
Related Products 
Proven Track Record in GMP Production and Regulatory 
support 
Unmatched Scale-Up Capabilities 
Over 30 Drug Master Files with the FDA 
Technology to Succeed on the Most Complex Sequences 
Success in Supporting Hundreds of IND and NDA 
Applications 
Confidential, Quality Custom Synthesis 

Bachem California means uncompromising quality, purity, 
reliability, and service-the ultimate foundation for your 
research. 

Call us at 310-539-4171 today to find out how 
we can support your work. 

b SACHEM 
CALIFORNIA 

Bachem (UK), Ltd. Bachem California 
A subsidiary of Bachem California 3 132 Kashiwa Street 
69 High Street, Satkon Walden Torrance, CA 90505 
Essex CBlO lAA, England Tel: (310) 539-4171 
Tel: (0799) 526465 Telefax: (0799) 526351 Telefax: (310) 530-1571 

Saxon Biochemicals GmbH 
A Subsidiary of Bachem California 
Feodor-Lynen-Strasse 14 
D-30625 Hannover 61, Germany 
Tel: (05 1 1) 546080 Telefax: (05 11) 5460888 
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way you want withthe-~iomek@ 2660 Laboratory I n Automation Workstation from Beckman. Choose d 
the labware, tools and accessories you require to per- ':, . 

form your research with the powerful and easy-to-use 
Windowse-based BioWorks" operating system. 

EXTENSIVE APPLICATIONS 
Years of 
Biomek 
Pharmac 

reliability, versatility and 
the benchmark system 

:eutical, Human Genome 

innc 
for 
and 

,vation have made 
BioRobotics in 
Bioresearch lab- 

oratories worldwide. This new generation Workstation 
provides the productivity and throughput YOU need today for: r - -  . 

Immunology - ELISA and RIA 
DNA - Sequencing, Mapping and P C R  Processes 
Drug Discovery -Receptor Binding and Cytotoxicity Assays 
Biochemistry - Total Protein and Enzymatic Assays 
Molecular Diagnostics - HLA Typing and Prenatal Screening 
Quality Control - Endotoxin Testing and Liquid Extractions 
llssue Culture - Cell-based and Sterile Techniques 
Clinical Research - H N  and Hepatitis Screening 

INTELLIGENT PERFORMANCE 
Intuitive icon-based BioWorks software intelligently automates 
your protocols in minutes. Advanced workstation features and 
fast motion translate operating system commands into efficient 
performance. The Biomek easily integrates other software 
programs and devices into a complete automation solution that 
includes temperature control, detection and quantitation. 

For greatest flexibility in automating repetitive tasks, up 
to 12 user-defined positions are available on the large Biomek 
worksurface. The unique interchangeable liquid-handling 
tools deliver accurate volumes from 1.0 pL, to 150 mL with 
exceptional precision. And the modular design allows you to 
add options as you need them, such as the highcapacity Side 
Loader system for extended periods of unattended operation. 

Find out how vou can Automate Lie Science...Your Wav 
by contacting ;our local Beckman office f o r b  
information about the new Biomek 2000 BioRobotics System. 
* Windows is a rmdema~ofMicr~sof, C~'p0mn'on. 
** PCR 8s cowred by parents owned by HoBm.m-La Rahe Im. 

BECHMAN 
Worldwide Offices: Africa, Middle East, Eastern Europe (Switzerland) (22) 994 07 07. Australia (61) 02 816-5288. Austria (2243) 85656-0. Canada 
(800) 387-6799. China (861) 5051241-2. France (33) 1 43 01 70 00. Germany (49) 89-38871. Hong Kong (852) 814 7431. Italy (39) 2-953921. Japan 
3-3221-5831. Mexico 525 575 5200, 525 575 3511. Netherlands 02979-85651. Poland 408822, 408833. Singapore (65) 339 3633. South Africa 
(27) 11-805-201415. Spain (1) 358-0051. Sweden (8) 98-5320. Switzerland (22) 994 07 07. Taiwan (886) 02 378-3456. U.K. (0494) 441181. 
U.S.A. 1-800-742-2345. 

01994 Bcckman Inrwmentr. Inc. 
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You don't have to be a performer to know high-performance. 

The new Milton Roy (high-performance) SPECTRONIC 

GENESYS 5 SPECTROPHOTOMETER with optional 

programmable Softcards combines the artistry of quality and 

accuracy with time-saving and space-saving innovations. 

It comes with a 5 nrn slit width a graphic LCD screen a built- 

in automatic €$-position cell holder 

RS-232-C interface optional built-in 

printer linear and non-linear standard 

curves scanning multiple wavelength 

tests. For under $6,000 ... this could be 
a tough act to follow. 

w - r .  C )  _ 

With a couple of cards, the Genesys 5 I 
- 

spectrophotometer can do a lot  i - ~ r e  tri~-- 





Without A 
C-entrifuge. 

r 

The blood sample is placed 
in a syringe. The white cells 
are adsorbed by the Leukosorb 
filter as the blood passes 
through the fibrous matrix 

start to finish is 

hour. For a free 

tact Pall at one of 

LeukosorbT". A 
, the locations listed - below,,'a;' yk - New Filtration - 

Medium. 
Leukosorb is a new filtration 

medium from Pall which is After adsorption of the white 
designed to immobilize white cells, the filter medium is 
cells from whole blood or 
packed red cells. The process washed in a hypotonic saline 

eliminates all tedious centrifu- 
gation steps, and can be com- cells remain on the Leukosorb 
pleted in less than one hour. medium. 

I-Blood Volumes As 11-Extract DNA. 
Little As 50 pl. Now, the Leukosorb filter (51 6) 
A wide range of blood volume disks are placed in a microfuge 484-5400 

can easily be processed from as tube with ~roteinase enzyme to United Kingdom 
(0705) 75-3545 little as 50@ to as much as 50ml. free the DNA from the immobi- 

lized white blood cells. Japan 
(03) 3495-8343 

Pall BioSupport Division 
East Hills, New York 11 548 1 
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the 2 L ~  2E 4! 

Iry the fastest, easiest radioactive assay ova-----efhe Pierce SpinZymeTM PKA 
Assay Kit, featuring our exclusive Basic Separation UnitseK I _ - a  3 -?t 5 z -  fl q* 

Y. 
% In less than 5 minutes, the SpinZymeM are easly transferred to scintillation vials for Basic Separation Units and la Additional, ,. 

Separation Units will separate excess [y- counting. Radioactive liquid waste is contained Receptacles. Suitable for use in jdnase assay 
Y f P  fm the phosphorylated peptide. These in mimnt r ihge  tubes for easy disposal. protocols using peptide subaws tbat * will b i d  
:xclwire Pierce units feature a phospho- ~ ~ d ~ ~ ~ d  Radioanhe Wade, wy 1 ml of phasphocellulose. 
;eihiose membrane in a t~~~ fomt, radioactive liquid waste is generated per 
lnach eliminates the tedious wash steps of the sample. 
imrfard plvmdure. 

The SpinZymeTM PKA Assay Kit (Pro -- 
aw Background* Researchers who have #29530) contains sufficient materials - --- 
~~e~ the s e w o n  units report si@cmtl~ perform 100 assays including: Reaction Buffe PI.IU~P Biotec Company 

I-*%" bg~kground levels compared with Activator Solution, Kemptide (PKA S 3747 r.  tin u kr 
tandad assay methods strate), PKA Dilution Buffer, 100 SpinZym P.O. k a7 
Iqm. Basic Separation Units and 100 Addition Rodrford, IlblMS U.U ' , ' 

hnvenient Handling, Easy Disposal. The Receptacles. 

msde buckets c o n w g  the ~h~~hO@fldOSe The SpinZymeTM Basic Separation Units 
~e* and b o ~ ~ ~ p h o ~ l a t e d  ;.i" peptide (Product X29520) includes 100 SpinZymem 1 

- J: 31.1860.1987 
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PERSONAL BIBLIOGRAPHIC DATABQSES- . 
Tbese cost more: 

ENDNOTE DMS 4 CITE 
MANAGI 

'RO-CITE 
EF-11 

PAPYRUS; 
1 Manages up to 2 m m r e f e m  Fast. ~owerful search caoabilities. 1 I 

citauOns' %Ores to 16~WOchalilcfeTS . Able to impell references from 
and 100 keywords per reference. national databases, CD-ROM files. 
Dozens of g r a m  mt bmals, monthly diskette services, other 
Plus the abim to easily design own. bibliography programs, or almost 
100% compatible With W o ~ ~ " ,  any other database or text file. 
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~ywrlto, Sipnalnm, ~CbiWritor, QX. Notocards for each reference. 
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1 Can also be used with virtuallv all other new user I I 
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Machtosh version under development Full monev-back ouorontee 
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I .lmTlren" met the latest about I 
what's 1S.w in physiological 
resea~rch instrumentation 

I New I automated syringe pumps I I New I gas anesthesia I I New I micromanipulators 
I New / stereotaxic instrumentation I 
I New I MacLabTM data acquisition I 
I Cal(708) 8604700 or send today for your free copy of 

Stoelting's 80 page, fSS3 catalog for physiological and 
pharmacological research. I - Stoelting Co., 620 Wheat Lane I aaranffi~ (-1 Wood Dale, 8SO=B700 IL 60191 USA 



TaKaRa PCR in vitro Mutagenesis Kit ..... 
Provides a Simple and Easy Way to Introduce Sie-Specific Mutations into DNA 
Cloned in either DUC 1 8/ 1 1 8, DUC 1 91 1 19, or their Derivatives, 
" TaKaRa is the fint lke& posseadng ~~W'PCR Licence in these various flelcls; Research, Forensics and Human idenlily, Environ- 
mental Testing, Ranf Dkrgnostlcs, Anlmal Diagrmh. Animal Identity Testing and Posmve Tratt Breeding. and Fwd Testing. 
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MOLECULAR RESEARCH CENTER, INC. 
lnfroaFuces a splendid isolation fw lih science and clinical research 

The most capable reagent in molecular biology 
I - simultaneously isolates total RNA, p d y  A+ RNA, DNA and Proteins*. 

The simultaneous isolation of RNA, DNA and proteins from the same sample by TRI REAGENT"" is the newest version of the single-step liquid-phase 
separation method (P. Chomczynski, Biotechniques, Vol. 15 No. 3 1W. This highly reliable method performs well with small and large quantities of 
tissues or cultured cells, and allows simultaneous processing of a large number of samples of human, animal, plant yeast bacterial and viral origin. 
For the simultaneous isolation of RNA. DNA and proteins fmm liquid samples such as whole blood, serum and CSF we offer TRI REAGENT"" LS. 

Total RNA is isolated in 1 hour and is ready for Northern (See Figure) and dot 
blotting, RT-PCR (Hoffmann LaRoche Corp. patent), RNase protection assay and 
molecular cloning. 1ml of the reagent isolates 50-200 pg of mtal RNA. 
Poly A+ RNA is isolated in 1.5 hours by application of the aqueous phase 
containing total RNA on the oligo dT-cellulose column. 
High malec~lar weight DNA is isolated in 3 hours and is ready for restriction 
analysis, Southern (See Figure) and dot blotting, PCR and molecular cloning. 
Prmir are isolated in 3 hours and are ready for Western blotting (See Figure). 

Introductory discount of 2% for first time orders (U.S. only): 50ml TRI REAGEW (cat 
no. TR-ll&IS), 50 ml TRI REAGENW (cat no. TS-lDIS), 5 reusable oligo dT-cellulose 
columns (cat no. OT-125). We guarantee that TRI REAGEW will outperform RNA, poly 
At RNA, and DNA isolation methods currently used in your laboratory. For more 
information or to place an order call l-EW-462-S68,513-841-OJOO, or contact us by 
F ~ x  513-841-0080. Patent pending 

iaik 4h.d Kim w/ br*( 1- 
MEIIII-CWII- u..rllpIIYv B L I l  W I r n n m m A L ~ , I (  

WLECUUR R E S E A H m 1 C .  Wd.UI: 
5645 Montgomery Rd *IOWt: 4wlii%lJll ~ % - % 4 & 2 7 1  

mhd TW, T I * M  
~lg~;m- PlW5 gM-74111% 

C l ~ ~ n r i c  On 45215 W ~ 1 ~ 3 l l  FA& 39-2-LIJJad0 . F h k ~ 7 l l s l r  FX4 @-2-1761372 

Cirde No. 18 on Readers' Service Card 

S 
8 - ----icing strza- - 4 - -  

b 

custom-tailored foryour 
projects and budget. 

.Priced from 99ulbase to $3.20/bp Services to support your Research 

.Manual sequencing (Sanger Method) Projects: 

.Rapid turn-around time .Sub-cloning 

.Sequences guaranteed .In-vitro Mutagenesis 

.Complete confidentiality assured .Phage & Plasmid DNA Production 
.. .Probe Labeling 

*Oligonucleotide Synthesis 
I rn 

Cal l  I 
1 -800-541 0-DNA 

t o  discuss how 
w e  can  w o r k  as  a n  e d e n s i o n  
of you r  research laboratory. 

(Outside U.S. call: 
+1-301-330-0111) 

Lofstrand Labs Lin-f :ed 
"Highest quality sequencing at the lo west price" 
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F I N D I N G  T H E  

P R O T E I N  
PERFECT 

P A R T N E R  
I S  EASIER T H A N  YOU T H I N K .  

If you're looking to positively identify interacting proteins, and immediately access their 

cloned genes, search no hther .  With MAT-N(#K1605-I), the only commercially- 

available kit employing the innovative two-hybrid system, you'll dramatically accelerate the 

process of discovery by tracing protein interaction pathways in vivo. This direct, sensitive assay 

is simple, yet extraodnarily p o w e r f d ~ L O N T E C H  also of-fhrs premade MPirCHMAKER 

cDNA and genomic libraries which are cloned into GAL4 activation domain vectors. So, if 

you're exploring cell cycle control, cell differentiation, signal transduction, or any complex 

Ruuk $ a  TwHybnd 
assay f o r  intrrarrion o f  rbr murinr 
p53 p t c i n  with SV40 lag T-an*. 
Ilsnuocanciidaa!proFdnrMnrlatcdinr~ 
a DNA&ndwg h i n  v ~ o r  and an d- 

vation domain vector, rrsprctivrly. 
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protein interaction, MATCHMAKER 

will help yw find exact protein partners 

hter  and easier than +e ever thought 

possible. Just call I-800-66XLON 

or contact your local distributor. 

4030 Fabian Way, Palo Ah, C a l m i a  94303 USA Fax 800/424-1350 415-424-1064 Phone: 800/662-2566 415/424-8222 
81 994 C L O N T E C H  LaborarmoIIts, Inc. MATCHMAKER u a trademark of C L O N T E C H  Labwarwits, Inc. 
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ANNOUNCING MAJOR 
DEVELOPMENTS IN 1994! 

CBP 
C O M P A R A T I V E  BIOCHEMISTRY 

A N D  PHYSIOLOGY, Parts A, B, & C 

A n  International Journal 

An Official Journal of the: 
Japanese Society for Comparatlz~e Physiology 3 Biochemistry 
European Society for Comparative Phystolog): B Blochemistry 

Canadian Society for Zoologq' ( C P B  Section) 

Editors-in-Chief: 
Peter W. Hochachka, b n ~ ~ e r s l t )  of B r ~ t ~ a h  Coturnb~a, Canada 

and Thomas P. Mommsen, U n ~ ~ e r s l t k  of V ~ c t o r ~ a ,  Canada 

In order to better serve ~ t s  readersh~p, CBP is undergo~ng a major 
transformation. CBP now features new editors, new associate editors, 
new aims and scope, redefined sections and new society affiliat~ons. 

NEW AIMS AND SCOPE 
T o  publish original articles ernphas~z~ng comparative aspects 
of biology. 

Adaptat~on and evolution as organ~zing princ~ples are 
encouraged, as w-ell as comparative and mammalian studies. 

REDEFINED SECTIONS: 
A: Physiology - scope has been expanded frorn the classical 
molecular, cellular & o r g a n - s p e c ~ f ~ c  physiology to  ~ n c l u d e  
ecological physioloe.  
B: Biochemistry and Molecular Biology - the expression of func- 
tional mechanisms and evolutionary pr~nciples at the molecular level. 

C: Pharmacology, Toxicology and Endocrinology - concerned 
with drug act ion at different levels of cellular organization 
including endocrinology and message transduction. A molecular 
approach to these fields is encouraged but not a prerequ~site. 

Free Sample Copies Awailable Upon Request! 
Please send me: ( ) Sarnple Cop\ ( ) In5truct1ons for Contr~butors 
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CELLULAR AND 
MOLECULAR 

BIOLOGY RESEARCH 
Editorpin-Chief: M.A.Q. Siddiqui, State University of 

New York Health Science Center at Brooklyn, New York 

Cellular and Molecular Biology Research publishes original arti- 
cles emphasixng the wide range of top~cs  concerned w t h  cellular 
and molecular mechan~sms ~nvolved In cell gro~vth, development 
and differentiation. Arnong those areas of coverage are in  vitro 
and In z~lvo studies ~f structure and function of biologically Impor- 
tant  ~nacro~nolecules in eukarvotic organisms, gene regulatory 
mechan~sms, transcription, structure and function of regulatory 
factors, carcinogenesis, oncogenes and tumor suppressor genes in 
growth and d ~ f f e r e n t ~ a t i o n ,  signal transduction mechanisms, 
structure and func t~on  of cell organelles, control of growth and 
development, cell-cell interaction, embryogenesis, and structure 
and func t~on  of vlruses and bacter~ophages. Papers ~vi th  emphasis 
o n  recombinant  D N A  technology,  transgenes, and genetic  
~ n a n ~ p u l a t ~ o n  of cells and organs are of spec~al Interest. 

CALL FOR PAPERS 
T h e  journal  considers fu l l - length ,  o r i g ~ n a l  ar t icles,  shor t  
communications,  summary a r t ~ c l e s ,  techniques papers, and 
commentaries. 

T h e  Editorla1 Board of CMBR 1s c o m r n ~ t t e d  to  object ive 
peerreview- and rapid publication. Manuscripts are publ~shed 
in the  shortest tlrne possible cornrnensurate \ v ~ t h  high sclen- 
t i f ~ c  q u a l ~ t y .  Please cornplete t h e  form below to  receive 
comple te  g u i d e l ~ n e s  for e l e c t r o n ~ c  s u b m ~ s s i o n  and manu-  
script preparation. 

CBP COMPARATIVE BIOCHEMISTRYAND PHYSIOLOGY 
( ) Part A ( ) Part B ( ) Part C 

ISSN 2393-3339 \'ol 137,169, 1994 33 lsaues per annun 

( ) CELLULAR AND MOLECULAR BIOLOGY RESEARCH 
ISSN 696ti-tiii3 \'ol 43, 1994 8 155ue5 per annum 

Rcturn to: PERGAMON .At1 imprn1t 14 Elsevier Science 
alns Road. T a r n  ro~vn, NY 1L?591-515 3, US.4 
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