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The Only Proofreading Enzym e 
Guaranteed For PCR. 

PCR EFFICIENCY OF 

ULJMA DNA POLYMERASE 

IS DEMONSTRATED BY 

THE ROBUST YIELD OF 

THE AMPLIFIED PRODUCT 

(LANE 2) EXCEPTIONAL 

FIDELITY IN PCR-EVERY 

CYCLE, EVERY TIME- 

IS EVIDENCED BY 100% 

BAMH I DIGESTION OF 

AMPLIFIED PRODUCTS 

DERIVED FROM CORRECT 

(MATCHED) AS WELL AS 

MISMATCHED PRIMERS. 

For cloning applications requiring high fidelity growing family of PCR enzymes. All hacked our 

PCR, the new UlTma" DNA Polymerase corrects PCR Performance Guarantee. In the U.S., call 

misincorporations and prevents misextensions PE XPRESS at 1-800-762-4002 to order. Or call 

while maintaining amplification efficiency. 1-800-762-4001 for technical information. Outside 

Derived from Thermotoga maritima, UlTma the U.S., contact your Perkin-Elmer representative. 

DNA Polymerase is genetically engineered to achieve 

an o ~ t i m a l  balance between ~roofreadine and " 

polymerase activities. Extensive studies in our PESKIN ELME' 
EuropeVafersfelten. Germany Tel 49-8106-381-115 Fax 49-8106-6697 labs have resulted in a proven enzyme with well- Canada Montreal, Canada Tel 514,37-7575Fa,. 5I4-737.9726 
Far East Melbourne. Ausfralla Tel 61-3-560-4566 Fax 61-3-560-3231 

documented, optimized protocols for your most Lat~nAmer~caMex~coC~~Mex~coTel 52-5-651-7077Fax 52-5-593-6223 

demanding PCR application. 
Perkin-Elmer PCR reagents are developed and 
manufactured by Roche Molecular Systems, Inc., @ 
Branchburg. New Jersey. U.S.A. 

UlTma DNA Polymerase. Another innovation 
Perkon Elmer ora mgortersdtradsmarkd The Perkm ElmerCemeratlm UlTmlra 

from Perkin-Elmer and the latest addition to our 
t m d e m ~ n o l R m ~ M o ~ ~ u I a r S y r t e m s  lnc TMGensAmpPCRpraerrlsCwmd 
4 u s  patents ornedbynotlmann La Rmns Ins andFHenmann La RmneLtd 
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Focus in on Measuring.. . 

Quantikinem HS (High Sensitivity) Immunoassays 
No other assay can measure cytokines at these low levels 

Cytokines occur in extremely low levels in 
biological fluids. Now it is possible, with the 
Quantikine HS (High Sensitivity) series of immuno- 
assay kits, to easily and precisely quantitate 
cytokines in a variety of biological fluids. 

Multiple Sample Types: 
Urine 
Plasma 
Serum 

- 

Femtogram Sensitivity Quantikine HS lmmunoassays Available for: 
I L-6 

No Interference from other Cytokines IL-1 P 
No Interference from Soluble Receptors TNF a 
Performs Normal Range Studies FGF basic 

FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES. 

To obtain a catalog, detailed product information or to place an order call 1-800-343-7475 
In Europe contact: In Japan contact: 

B r i t ~ ! ! O g y ,  Ltd. 
4-1 he Quadrant, Barton Lane 
Abingdon, Oron OX14 3YS 
Telephone: +44 (0865) 781045 
Fax: +44 (0235) 533420 

Funakoshl Co., Ltd. 
9-7. Hongo 2-Chome 
Bunkyo-ku, Tokyo 113 
Telephone: +81 (03) 56841622 
Fax: +81 (03) 56841633 

R&D Systems 
614 McKinley Place N.E. 
Minneapolis, MN 55413 
Telephone: 800-343-7475 
Fax: (612) 379-6580 
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Templates tor 24,000 Bases 
- Every 60 Minutes! 

QIAwell-8 Plus Plasmid Kit is the most rapid and reliable 
way to purify double-stranded DNA templates for fluo- 
rescen t sequencing. 

The QIAwell-8 Plus Plasmid Kit offers: 
48 templates every 60 min. 
20 pg of DNA template per prep. 
No phenol/chloroform extractions. 
No alcohol precipitations. 

QIAwell-8 Plus ~rovides QIAGEN 

The QIAwell-8 Plus System i s  compatible with both 
automated and manual sequencing systems. And, it's 

I 
designed for all existing sequencing 
technologies. Plasmid DNA is purified 
on QIAGEN resin. Ultrapure plasmid 
templates are eluted in water or Tris 
at 150-200 ng/pI and can be used ' 

directly in Taq cycle sequencing. The 

I QIAwell-8 Plus System operates with 
QIAGEN Multi ~ lec t ra ie t te~  multi- @ channel pimt and QlAvac Manifold. 

m m 

anion-exchange resin in a conven- QIAwell-8 microtitration strip 

nient 8-well microtitration strip format using EmporeTM 
membrane technology from 3M. The result i s  ultrapure To receive additional information about the QIAwell-8 
sequencing templates of the quality you've come to Plus System and its application in DNA sequencing, or to 
expect from QIAGEN, along with the speed and con- have a product specialist contact you, please contact 
venience of processing 8-48 samples in parallel. DIAGEN or your local distributor. 

Empore is a trademark of 3M. Elecin~@ie is a registered tmdemark af Matrix Technologies Inc. 

DIAGEN GmbH Max-Valmer-Strak 4, 4010 Hilden, Germany, Orders (0)2103-892-230, Fax (0)2103-892-222, Technical Service 1012103-892-240 
QUGEN Inc. 9259 Efon Avenue, Chatswarfh, CA 9131 1 USA, Orders 800-426-81 57, Fax 818-71 8-2056, Technical Ssrvice 800-DNA-PREP (800-362-7737) 
DISTRI6UK)IIS: A U S T W  PHOENIX Scientific Ry. Ld. (03) 868 6888 AUSTRIA: BDTRADE (0222) 889 18 19 BENEWX: W&rg B.V. NL: (033) 95 
W 94, B: (0781 1) 981 5 ( d l  be) DEN- KEBO Lab A/S (44) 88 72 W FINLAND: KEBO OY (90) 804 4900 FRANCE: bger  (1) 45 32 35 17 
GREECE: Bio+Anahca 1011 64 62 748 HONG KONG/CHINA: Diaanatech 6.. Ld. 18921 542 0566 IN- Gedx: 11 11-550 6463 ISRAEL: 00-IAB 
Labomfories Ud. (03) 5 i4  447 ITILY: Genenco ( ~ - ~ e d s a l  d) (055) j601871 &AN1 ~unbkashi Co., Ud. (3) 5684-1622 KORU: LRS Labwofories, Inc. 
924 8697 NORWAk KEBO Lab AS (02) 30 17 18 PORTUGAL: lmsa Parlugal (01) 758 07 40 RS*: Whitehead Scientific Su lies (021) 981-1560 
SINGAPORE: TIES TRADING PTE LTD (Biatech Branch) 292 9783 SPAIN: lzasa S. A. (3) 401 01 01 SWEDEN: KEBO L ~ ~ A B  (08) 621 34 00 
SWITZERLAND: KONlRON Instruments AG (01) 733-5-733 TAMI*N: Fama Industrial Co., Ld. (02) 736 71 25 UK: Hybaid Ltd. (081) 977 3266 
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Attraction 
at a distance 

Although hydrophobic forces 
are invariably invoked to ac- 
count for the interactions of 
solvated ~nacromolecules and 
biopolymers, its molecular ori- 
gin is still uncertain. Tsao et al. 
(p. 547) have used atomic force 
microscopy to investigate the 
interaction between hydropho- 
bic surfactant monolayers sus- 
pended on a mica surface and 
on the tip of the microscope. 
The attractive force was ob- 
served and measured in both 
aqueous and nonaqueous me- 
dia. No  such force was seen for 
polyethylene or polyfluoroeth- 
ylene layers. The authors pre- 
sent a model to account for these 
observations. 

Gathering dust 
Meteorites large enough to 
make shooting stars or, more 
rarely, to reach the Earth's sur- 
face and produce craters are a 
spectacular but relatively insig- 
nificant fraction of the extra- 
terrestrial material that con- 
stantly bombards the Earth. By 
analyzing impact craters on the 
surface of the Long Duration 
Exposure Facility, which spent 
6 years above the atmosphere, 
Love and Brownlee (p. 550) 
have obtained a direct mea- 
surement of the flux of micro- 
meteroids in the nanogram to 
milligram range. They estimate 
that 40,000 tons of such dust 
settles onto the Earth every 
year, the greatest contribution 
coming from particles of ap- 
proximately 10 micrograms. 

Mantle melting 
Knowledge of the melting temp- 
erature of (Mg,Fe)Si03-perov- 
skite, the primary mineral phase 
in the lower mantle, is critical 

Records of ancient atmospheres 
Although current fossil evidence of Archean life is sparse, addi- 
tional information can be obtained from the study of geochemical 
signatures, such as isotope ratios, that are indicative of organic 
processing. Such results would have broad implications for under- 
standing the evolution of Earth's atmosphere. Ohmoto et al. (p. 
555) studied the sulfur isotopic composition of individual pyrite 
grains that formed about 3.4 billion years ago in marine rocks in 
South Africa. The spread of isotopic ratios beyond the likely range 
for hydrothermal mineralization or other inorganic processes im- 
ply that the pyrite formed from sulfate-reducing bacteria and that 
the rates of reduction were higher than those in normal marine 
sediments today. Such rates would require the presence of appre- 
ciable oxygen in Earth's early atmosphere. 

for understanding mantle dy- samples of a garnet. As the tem- 
namics: If mantle temperatures perature changes, there is an in- 
are close to the perovskite melt- terplay between the collective 
ing temperature, the viscosity degrees of freedom of the as- 
becomes quite sensitive to tem- sembly and the degrees of free- 
pi.rcltilri.. ~ 1 1 ~ 1  l r  \ \ . J ~ I I ~ I  he p)- 
.ilylc r h , ~  rhi. m,lnrlc mclrc,l 
cstcnj~\.cl\. \\.hen rhi. E x t h  \\.,IS 

1i~)rrcr In rhc p.1.r. Zzrr ,111,l 

D,):lilcr (13. 55 3 )  mcCliuri.,l per- 
ovskite melting in a diamond 
cell heated with a C02 laser to 
pressures of 625 kilobars, con- 
ditions appropriate for the up- 
per part of the lower mantle. 
The measured melting curve is 
significantly higher than earlier 
measurements and considerably 
greater than likely mantle tem- 
peratures. In  a Perspective, 
Brown (p. 529) highlights some 
of the implications and differ- 
ences with earlier work. 

Bubble ripening 
Transitions from an ordered to 
a disordered or an amorphous 
state are common phenomena 
in solid-state science; structural 
phase transitions and the onset 
of ferromagnetism are exam- 
ples. Seul and Murray (p. 558) 
have investigated the interac- 
tions that lead to such a transi- 
tion in an idealized two-dimen- 
sional ordered array of magne- 
tic zones or "bubbles" in thin 

dom and size of the individual 
zones that leads to a topological 
frustration. The evolution of 
disorder arises through disloca- 
tions that intermediate 
states of decreasing order. 

Rapid deployment 
Many animals have developed 
extremely fast escape responses 
to avoid predation, but preda- 
tors have also developed some 
extremely fast weapons. For ex- 
ample, trap-jaw ants quickly 
snare their prey in powerful 
mandibles. Gronenberg et al. (p. 
561; see cover) studied the man- 
dible strike in Odonotomachus 
bauri with high-speed cinema- 
tography. They found that jaws 
could close within one-third of 
a millisecond. Contact of the 
prey with the trigger hairs of the 
ant activate the mandible move- 
ment. The trigger hairs act as 
mechan~rece~ to r s ,  and their 
sensory cells have very large sen- 

sory axons (15 to 20 microme- 
ters in diameter) that may rap- 
idly conduct the signal. 

Splicing requirements 
The basic mechanism of pre- 
messenger RNA splicing has 
been conserved in evolution. 
One factor required in vitro in 
mammalian nuclear extracts 
for proper pre-splicosome as- 
sembly is U2 auxiliary factor 
(U2AF). Two reports provide 
evidence that U2AF is required 
for splicing in vivo. Tempera- 
ture-sensitive mutants in yeast 
have been identified that are 
defective in pre-mRNA pro- 
cessing. Potashkinetal. (p. 573) 
have cloned a gene that can 
complement such a defect and 
found that it encodes a product 
similar to mammalian U2AF. 
Kanaar et al. (p. 569) have iso- 
lated the U2AF homolog from 
Drosophila and find that it is 
required for viability. 

Enzymes and behavior 
Altered metabolic processing of 
neurotransmitters such as sero- 
tonin and dopamine has been 
associated with aggression in 
animals and humans. Brunner 
et al. (p. 578) previously identi- 
fied a large kindred in which 
several males were affected by 
borderline mental retardation, 
impulsive aggressiveness, and 
abnormal behaviors. A n  associ- 
ated genetic defect was assigned 
to the p l l -p21 region of the X 
chromosome in the vicinity of 
the monoamine oxidase genes. 
The authors show that mono- 
amine processing is altered and 
monoamine oxidase A activity 
is deficient in the affected males, 
each of whonl had point mu- 
tation in a monoamine oxidase 
A structural gene that changes 
a glutamine to a stop codon. 
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Fusion and the Creative Mind. 
b 1 he New Protein Fusion System from New l 

:;22~i FJ"F7 
.2j :- 2,L.2 ~ 

SEPARATE j W'' 
Tlf; : [ :i:';aSF 
.--.., 
5 . .  'f$ 

A Creatively Simple 
Solution for Complex 
Purification Problems 
NEB'S Protein Fus~on and Purification 
System (PFP) provldes a simple 
aiternative to conventional 
methods for the expresslon 
and purification of recornbi- 
nant protelns. 

Slmply clone, express 
and purify Our 
cornprehenslve PFP 
system enables the 
expresslon of recom- 9 

b~nant protelns In 1 
E coli fused to 4 

maltose b~ndlng 
protein (MBP) An 
affinity ~urlficatlon step 
then allows the recov 
of your protein of inter 
under mild conditions. 
simple, elegant and 
affordabie ... and yields 
to 100 mgs of fusion 
protein per liter of culturi 

Fully integrated sys 
includes: 

pMAL' Expressi 

m E, coli strain 

Control MBP fus 

MBP2--marker 
polyacrylamlde g~ 
anti-MBP antiseru 

MBP PIJPIF~CAT!ON blot analysis ( 2 5 ~  
A comprehensive 

1 

SDS-poiyacrylarnide gel electrophoresis of fract~ons from the pur~fica!ion of MBP- 
paramyosin-ASal. A.Lane :.uninduced cells, Lane 2 !nduced ceiis B Lane 1 pur~!ied 
protein eluted from amylose column with maltose. Lane 2 purifiea Drotein after fac?or 
Xa cleavage. Lane 3.pararnyosin fragment eluted from second amylose columri 

- 
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SEQUENASE~~AND NEW SEQUENASE" QUALIFIED PRODUCTS 

Purchase $200.00 or more of 
r-- 

Sequenase and/or Sequenab "-J i-r '+ A 
L 

Qualified products listed, 1 * c ~ , ~ .  *- 

and receive a free T-shirt? 1 
USB, your source for Sequenase - the enzyme of 
choice - introduces Sequenase Qualified Products. 
These products add an extra level of confidence to your 
DNA sequencing experiments. Sequenase" Qualified 
products, new from USB, have been functionally tested 
in sequencing, sample denaturation and sequencing 
gel electrophoresis in conjunction with Sequenase T7 
DNA Polymerase. 
Sequenase Products 
70775 Sequenase Version 2.0 T7 DNA Polymerase 
70722 Sequenase Version 1 .O T7 DNA Polymerase 
70770 Sequenase Version 2.0 DNA Sequencing Kit 
70700 Sequenase Version 1.0 DNA Sequencing Kit 
71350 Sequenase Imagesm Non-Isotopic DNA Sequencing System 
71355 Sequenase Images Non-Isotopic DNA Sequencing Detection Kit 
71352 Sequenase Images Non-Isotopic DNA Sequencing Kit 
70990 Sequenase 7-deaza-dGTP DNA Sequencing Kit 
71940 Sequenase Rapidwellm DNA Sequencing Kit 
70754 dGTP Nucleotide Reagent Kit for Sequencing with Sequenase T7 

DNA Polymerase 
70752 dlTP Nucleotide Reagent Kit for Sequencing with Sequenase T7 

DNA Polymerase 
70750 Reagent Kit for Sequencing with Sequenase T7 DNA Polymerase 

and 7-deaza-dGTP 
70721 Reagent Kit for DNA Sequencing with Sequenase T7 DNA 

Polymerase 

Sequenw Qualified Products - NEW! 
76314 Acrylamide. Ultrapure 
76322 Ammonium Persulfate 
76324 Boric Acid 
77102 dATP, Sodium Salt 

77104 dCTP. Sodium Salt 
77106 dGTP, Sodium Salt 
77108 (d)llP, Sodium Salt 
77100 dNTPs (Set of 4) 
771 10 ddATP. Sodium Salt 
771 12 ddCTP, Sodium Salt 
771 14 ddGTP, Sodium Salt 
771 16 ddllP. Sodium Salt 
77120 2'-Deoxyadenosine-5'4-(1-Thiotriphosphate), Sodium Salt 
77122 2'-Deoxycytidine-5'-0-(1-Thiotriphosphate), Sodium Salt 
77124 2'-Deoxyguanosine-5'4-(1-Thiotriphosphate), Sodium Salt 
77126 Thymidine-5'-0-(1-Thiotriphosphate), Sodium Salt 
72990 DNA Sequencing Gel Mix (6%). Ultrapure 
70090 DNA Sequencing Gel Mix (8%). Ultrapure 
76326 EDTA*Na2*H20, Ultrapure 
75899 Formamide (Low Conductivity). Ultrapure 
71949 Glycerol Tolerant Gel Buffer (20X Pre-Mix Powder), Ultrapure 
70101 Glycerol Tolerant Gel Buffer (20X Solution), Ultrapure 
72994 Glycerol Tolerant Gel Mix for DNA Sequencing (6%). Ultrapure 
72992 Glycerol Tolerant Gel Mix for DNA Sequencing (8%). Ultrapure 
76318 N.N'-Methylene-bis-Acrylamide. Ultrapure 
76316 Taurine. Ultrapure 
70454 TBE Buffer Concentrate (lox), Ultrapure 
76320 N.N.N:Nt-Tetra Methylethylenediamine (TEMED) 
76312 Tris, Ultrapure 
76310 Urea, Ultrapure 
"By request through December 31. 1993. Offer available in U.S. only, while 
supplies last. Qualifying orders will receive a coupon for the T-shirt. 

To place an order and request a copy of the new 1994-95 
Life Science Research Products Catalog (also available 
on diskette) contact United States Biochemical 
Corporation. PO. Box 22400, Cleveland, Ohio 44122. 
Phone: 800-321 -9322. Fax: 800-535-0898. International: 
21 6-765-5000. Telex: 98071 8. Fax: 21 6-464-5075. 

VAmersham LIFE SCIENCE 
United States 
Biochemical 
Corporation 
P.O. Box 22400 
Cleveland 
Ohio 44122 
Tel: (800) 321-9322 
Fax: (800) 535-0898 

Amersham Australia France Netherlands 
international pic Sydney (02) 894-5188 Les Ulis (1) 69-1828-00 lntegro B. V. 
Amersham Place Belgium Germany Zaandam (0) 75-31 0553 

Little Chalfont Gent (091) 41-52-70 Braunschweig (05307) 930-0 Italy 
Buckinghamshire Canada Societd ltaliana Chimici 

lberica Roma 0039-6-44244078 
England HP7 9NA Oakville (416) 847-1 166 Madrid (91) 304-42-00 

Japan 
Tel: 0494 544000 ~ e n m a k  Noway T O ~ O ~ O  Company. Ltd 
Fax: 0494 542266 Birkerod (45) 82-02-22 Gjettum (67) 54-63-18 Osaka 6-348-3786 

United Kingdom 
Cambridge BioScience 
Cambridge 0223 316855 

Sequenase T7 DNA Polymerase. This reagent (kit) is covered by or suitable for use under one or more U.S. Patent Nos.: 4,795.699; 4,946,786; 4.942.130; 4,962.020; 4,994.372; 5.145.776 
and 5.173.41 1. Patents pending in the U.S. and other countries. USE, the logo. Rapidwell. Sequenase and Sequenase lmages are trademarks of United States Biochemical Corpratlon. 

Glycerol Tolerant Gel Buffer - Pat pending. Sequenase Rapidwell DNA Sequencing Klt - Pat. pendlng. 
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Protein isolation made easy: 
Octyl thioglucoside 
If you're looking for a detergent that will solubilize 
the protein without denaturing it, and is easy to get 
rid of once the job is done, take a look at 1-S- 
Octyl-O-D-thioglucopyranoside. It offers superior 
solubilization of even membrane-bound proteins 
and is dialyzable. Contact us today for technical 
information and a free sample. 

PFANSTIEHL LABORATORIES, INC. 
The source for carbohydrate chemistry 
1219 Glen Rock AvenueMlaukegan, IL 60085-0439 
Tel .I-7081623-0370IToll Free 1-8001383-0126 
FAX 7081623-9173 

MAKING THINGS WORK 
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Genome Research 
Genetic Markers: Research Genetics offers a large number of genetic markers 

which are useful in linkage and kinship studies. ' These highly polymorphic microsatellite 
markerst are available for a number of species and are scored using PCRt. Linkage maps 
based on these markers are available for the human',2 and mouse3 genomes and other maps 
are under development. If you have an interest in this type of genetic marker, please contact 
Cindi Shaver or Jim Hudson at the numbers below. 

*:* *:* *:* 9 *:* *:* 40 *:* *:* *:* *:* 3 *:* *:* *:* 3 

YAC Resources: Among our new offerings for physical mapping and positional 
cloning are pooled DNA from mouse and human YAC libraries. These pools allow the 
efficient screening of YAC libraries by PCR. If your lab is busy, you may want to consider 
our library screening service. We currently offer a YAC contig that covers the human Y 
chromosome4 and another for the short arm of human chromosome 45. If you are interested 
in these or related resources, please contact Kay Swanson at the numbers below. 

*:* +:* *:* *:* Q *:* 40 *:* 0 *:* *:* Q *:* *:* 9 *:* *:* 0 

STSs: Another resource in the early stages of development is sequence tagged 
sites, or STSs. Research Genetics plans to offer thousands of STSs that cover the entire 
human genome. We currently have 822 STSs spanning all of chromosome 46 and 171 on 
chromosome 21'. YACs containing each of these STSs are also available. 

*:* *:* *:* *:* Q Q *:* *:* *:* *:* *:* *:* Q *:* *:* *:* *:* *:* 

Custom Genome Services: Research Genetics will develop polymorphic markers 
in the genome of your choice. In addition, we will perform linkage analyses on your human 
pedigree and/or attempt to place your marker on existing linkage maps. Please contact 
Jim Hudson if you are interested in our custom genome services. 

*:* *:* *:* f *:* *:* *:* *:* Q *:* Q *:* *:* 

Other Resources: Currently under development at Research Genetics is contract 
picking of cDNA and genomic libraries as well as the production of high density filters 
containing the DNA from thousands of different clones. Distribution of resources useful to 
the genome community is the focus of our company. If you have any suggestions or 
comments, please contact us. 

1. Weissenbach, J., G. Gyapay, C. Dib, A. Vignal, J. Morissette, P. Millasseay, G Vaysselx, and M. Lathrope (1992) Nature 359,794-801. 
2. CHLC Repon (1993) Vol. 1, No. 1 
3. Dietrick, W ,  H. Katz, S.E Lincoln. H.S-. Shin, J. Friedman, N.C. Dracopoli, E.S. Lander, (1992) Genef~cs 131, 423-447. 
4. Foote, S., D. Vollrath, A. Hilton, D, Page (1992) Science 258,60-66. 
5 .  Meyers, R.M., and D.R. Cox, personal communications 
6. Goold, R.D., G. diSibio, H.Xu, D.B. Lang, J. Dadgar, G.G.Magrane, A.Dugaiczyk, K.A.Smth, D R.Cox, S.B.Masters, and R.M. Myers (1993)Human MolecularGenerics2,1271-1288. 
7. Chumakov, I., P. Rigault, S. Guillou, P. Ougen, et al. (1992) Nature 359, 380-387. 
7 The use of polymorphic simple sequence repeats is covered by U.S. and foreign patents. An exclusive license for primers, reagents, and kits has been assigned t4 Research Genetics. 
$The polymerase chain reaction (PCR) process is covered by patents owned by Hoffman-LaRoche. Use of the PCR process requires a license. A 11cense for research may by obtained by 
purchase and use of authorized reagents and DNA thennocyclers from the Perlun-Elmer Corp, or by otherwise negotiating a license with Perkin-Elmer. 

Research Genetics 
2130 Memorial Parkway SW Huntsville, AL 35801 
U.S. or Canada 1-800-533-4363 U.K. 0-800-89-1393 



NOW, EIOHI ------- ; M O R E  PRECISION 
THAN EVER BEFORE. 

t h e  new Gilson Pipetman 8x200 brings a 
new standard of accuracy and precision to 
multichannel pipetting for 96-well micro- 
plates. On all &t channels, and across the 
fuIl volume range (20-200 pl), you benefit 

The 8x200 has all the well-known fea 
of Pipetman Rugged construetion 0 

tinuously adjustable volume setting for 
mum versatility Direct numerical read 
microlitres for mistake-free pipetting Clas- 
sic, fatigue-free design. & ;*g 1. < ~ T ~ ~ ~ . ; ; ~ ~ ~ ; 2  

r ,9"" " ,a#r U..r.. 

.available upon request. 7 

GILSON" 
72 rue Gambetb, BP 45,95400 Villi-le-Bd, France - Tel. 33 (1) 34 29 50 00 - Tekx 606 682 - Fax 33 ( 1 )  34 29 50 80 



E CENTRIFUGATION 
The new J2-HC stretches the limits of high-speed centrifugation 

I n today's environment of shrinking budgets and lab space, 
the new J2-HC centrifuge is an ideal fit. It generates up 
to 18,000 rpm and 47,900 x g for high-speed separations, 
but it also has a full three-liter capacity for large-volume 

and multiple-sample processing. Plus, the J2-HC 
can even perform the functions of a refrigerated 
microcentrifuge and a microplate centrifuge. This 
versatile instrument, currently unlike any other 
instrument on the market, performs like four 
centrifuges, in one. 

FOUR CENTRIFUGES IN ONE 
HIGH SPEED: The new J2-HC accommodates Beckman's 
complete line of high-speed rotors including the new unique 
JA-12 fixed angle, which runs 12 common 50 mL conical 
tubes without adapters. 

HIGH CAPACITY: The new JS-4.3 swinging bucket rotor 
adds a new dimension to floor model capabilities. Run a range 
of labware, from 1.5 mL tubes to 750 mL bottles, with 
incredible versatility ...y ou can choose to run 148 3 or 5 mL 
tubes, or three liters. I 
MICROCENTRIFUGE: The J2-HC is ideal for efficient 
processing of plasmid mini-preps. With the JA-18.1 rotor, it 
can spin 1.5 mL tubes at 33,260 x g. 

MICROPLATE: From cytotoxicity studies to cloning, the 
J2-HC can handle your microplate applications, accommodat- I 
ing up to 12 microplates or four Deep-Well plates per run. 

YOUR MOST EFFICIENT CHOICE 
The J2-HC produces less heat and noise, while consuming less 
energy, than any other manufacturer's floor model centrifuge 
due to its unique Friction Reduction System (FRS), which is 
built into all Beckman 52 Series centrifuges. 

Dr. R. Rott, from the Institute of Virology at the Univer- 
sity of Giessen, Germany, comments on the benefits of FRS: 
"Beckman's FRS ... considerably decreases energy require- 
ments, positively affecting ambient temperature and support- 
ing a concern for all of us, efSicient use of energy. " 

The high-speed, high-capacity J2-HC centrifuge is one 
more example of how The Beckman Plus adds speed, 
efficiency, and versatility to your research applications. 
For more information about applications of high-speed 
centrifugation or about the J2-HC, contact one of our local 
sales and service offices worldwide. 

BECKMAN 
Worldwide Sales Offices: Africa, Middle East (Switzerland, Nyon) (22) 994 07 07. Australia, Gladesville (61) 02 816-5288. Austria, Vienna 
(2243) 85656-0. Canada, Mississauga (800) 387-6799. France, Gagny (33) 1 43 01 70 00. Germany, Munich (49) 89-38871. Hong Kong, Aberdeen 
(852) 814 7431. Italy, Milan (39) 2-953921. Japan, Tokyo 3-3221-5831. Mexico, Mexico City (52) 5 264 0667. Netherlands, Mijdrecht 02979-85651. Poland, 
Warszawa 408822, 408833. Singapore (65) 339 3633. South Africa, Johannesburg (27) 11-805-201415. Spain, Madrid (1) 358-0051. Sweden, Bromma 
(8) 98-5320. Switzerland, Nyon (22) 994 07 07. Taiwan, Taipei (886) 02 378-8000. U.K., High Wycombe (0494) 441 181. U.S.A. 1-800-742-2345. 
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It's L,;,J~ we "I ,. 

FREE! Call for the 
new BTX 1993/94 Catalog 

Ever since our founder pioneered systems 
that made electroporation and electrofusion practical 
techniques, we have single-mindedly worked to 
advance the technology. 

This is why no other company offers so many 
types of instruments for manipulating, transfecting 
and fusing cells. And why you can depend on BTX to 
provide the widest range of cuvettes, chambers and 
other accessories. 

When researchers need help, they frequently 
turn to us, even if their equipment was made by 
someone else. 

When researchers need electroporation 
information, they can turn to our proprietary 
Electronic Genetics@ Database, which has more than 
1900 references and more than 165 protocols. 

So if you want to stay at the leading edge of 
electroporation or electrofusion, call us today or circle 
our reader service number. 

transfecting bacteria; ELECTRO 
SOUARE PORATOR T 820, a powerful 

square wave generator for working 
with plant and mammalian cells; 

ECM 200, a multipurpose generator 
for cell fusion and embryo manipula- 

tion; OPTIMIZOR, a uniquemonitoring 
system that displays chamber condi- 

tions during electroporation or 
electrofusion; ECM 600, a multi- 

purpose system that generates an 
exponential pulse for transformation 

of prokaryotic and eukaryotic cells; 
TRANSPORATORm PLUS, a self- 

powered, convenient system for 

transfecting prokaryotes. 

11199-A Sorrento Valley Road San Diego, CA 92121-1334 USA 
1-800-289-2465 (619) 597-6006 Fax: (619) 597-9594 
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I AVANTI; TAKE IT FOR A SPIN AT 
30,000 RPM ON YOUR LAB BENCH. 

igh performance, easy handling, and versatility in a 
compact centrifuge. That's the Avanti advantage. 

The new Avanti 30 from Beckman is the ultimate 
centrifuge for samples in the 250 pL to 85 mL range. 

With a top speed of 30,000 rpm and g-force of over 
64,000 x g -the highest performance numbers in its class - 
the Avanti 30 powers like a floor model. It handles easily 
througha simple control panel. And a small footprint and quiet 
induction drive let you park a "personal" Avanti right on the 
lab bench where you work, not down the hall. 

SHIFT TO A HIGHER GEAR I N  CENTRIFUGATION 
The Avanti 30 gives you more versatility than you've ever had 
in a benchtop centrifuge. An array of 13 rotors accommodates 
a wide range of tubes, including conical plastic tubes. The 
Avanti also performs as a refrigerated microfuge. 

SAFETY FEATURES KEEP YOU BETWEEN THE LINES 
Manufactured in an IS0  9001 environment, the Avanti 30 
features a unique, flexible drive shaft that compensates for 
imbalances. Special diagnostics preclude operation in cases of 
gross imbalance andalert you of overspeed and overtemperature 
conditions. The Avanti's unique Bowl Rotor, tested and 
approved by Public Health Laboratory, Porton Down, UK, 
accommodates 72 microfuge tubes of various sizes and 
contains hazardous aerosols and breakages. 

Beckman's proven record of continual innovation in 
centrifugation is another way the Beckman Plus helps 
laboratories perform more efficiently. For more informa- 
tion about the Avanti 30 - our latest offering in high- 
speed centrifugation - or the Beckman Plus, contact one 
of our local sales offices worldwide. 

BECKMAN 
Worldwide Offices: Africa, Middle East, Eastern Europe (Switzerland) (22) 994 07 07. Australia (61) 02 816-5288. Austria (2243) 85656-0. Canada 
(905) 387-6799. C h i  (861) 5051241-2. France (33) 1 43 01 70 00. Germany (49) 89-38871. Hong Kong (852) 814 7431. Italy (39) 2-953921. Japan 
3-3221-583 1. Mexico 525 575 5200,525 575 351 1.  Netherlands02979-8565 1.  Poland 408822,408833. Sigapore(65) 339 3633. South Africa (27) 1 1-805- 
201415. Spain (1) 358-0051. Sweden (8) 98-5320. Switzerland (22) 994 07 07. Taiwan (886) 02 378-3456. U.K. (0494) 441 181. U.S.A. 1-800-742-2345. 

01993 Beckman Instruments. Inc. 
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r Alpha AXP from Digital is 

winning rave reviews around the world ... 

... The most lnnovatlve hardware " 
onal Computer World, United Kingdom 

"Credit for the most important product 

announcement of the past year 

has to go to Digital." 

- UnixWorld, United States 

"Alpha AXP is the product of the year" 
- Softwarove noviny, Czech Republic 

* - 
*The real cymbal crash for Alpha AXP 

is for its openness JApha machines 
I 

run more operating systems 

1 F$ L, I t 4  4 than any &.her workstation." 
1 ! - Corporate Computing, United Wtes 

For further information 

talk to the people at Digital. 

Call 1-800-DIGITAL. 

PUlllNG IMAGINATION TO WORK 

magine something the world can agree on. ( 

76D O D~g~tal Equipment Corparat!on 1993 The DIGITAL logo Alpha AXP and AXP are trademarks of Oqnal Equipment Corparatlon 
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F INALLY,  

And  none^ DO&. 
I 

I 
Too many electroporation devices come with a long list of fancy features and a shocking price. Now, the 

new Electroporator II from Invitrogen gives you all the versatile electroporation capability you need with- I 

Yorr'w GOT the POMER. I 
The easy-buse Electroporator I1 uses standard electrophoresis power supplies, so you don't pay for an 

extra power supply you don't need. But the compact, durable Electroporator I1 still delivers all the power 
you do need, including pulse lengths kom 1 to 25 ms, 

I I 

I I With the Electroporator 11, it's easy to optimize field strength and pulse length for maximum transfor- 
mation efficiency, no matter what cell type. And because it works with 0.1; 0.2 and 0.4 cm cuvettes, electro- 

I I potation of bacteria, yeast or mammalian cells is no problem. 
Get the electroporation device that delivers everything you need without the sticker shock 
Call Invitrogen today to order the Electroporator II (catalog no. S167M1). I///- b 

L 0 
(800) 955-6288 or Fax (619) 597-6201 

3985 B  S o r r e n t o  V a l l e y  B l v d . ,  S o n  D i e g o ,  CA 92121 

.Iru ((..dllllP Tdl hw TBlsphOnBMmWm UKTd (0866) 781M5- (0235)- 
~he-0g[122a)848 hancemsonm 

Swsdsnm7S3149 DeschelpmeaslNvLeak Be)pum07&111173 
The twmrkds  Osnnsny0190a1m43 
Td. (0) 694S15175 swbfbld 1S5-1888 Dan*.kBoOl8592 % b , , .  

Far (01 99015312 & i U A B ~ 1 2 7  
~ ~ ~ a i a s i a t g  ~ \ r s b q ~ ~ ~ i e a w m n  finland-n ~n~a-in lans1mz.1102~83 ~ 3 ~ 1 0 ~ 1 ~ 1 ~ 3 ~ 3 ~ 5 8 0 g n  ~hgagcnesmimo v ~ i m s n  





BREAKTHROUGH IN 
PROCESS SCALE 
SYNTHESIS 

r I 

OligoPilotm Large Scale Oligo Synthesizer zb 
designed for synthesis from 10 pmol to 400 pmvc 

(up to 800 pmol capacity with 
z- high load support). 
k 

H M E  FOLL 
EDUCTION IN 
ILVENT USAGE - 
EDUCED SOLVEPS 



Five Great w 
Reasons to Carry 

\ Variable 1 
- 

the AAAS Visa@ Gold Card. 

Many AAAS members have already discov- 
ered the benefits of the AAAS Gold Card. 
Now, through this special offer, you can join 
your colleagues in carrying the only credit 
card endorsed by the AAAS. Here are just 
some of the benefits you'll enjoy: 

1 No Annual Fee the first yeart, and every 
year thereafter when vou charge $2,500 
on vour AAAS Visa Gold. 

f Low Variable Rate of 13.9%. 

3 H i i e r  Lines of Credit ... up to 
$50,000. 

4 Premium Buyers Protection that 
insures most Gold Card purchases up to 
90 days and doubles most U.S. manufac- 
turers' warranties for qualifying items up 
to 1 additional year. 

5 Year-End Summary of Charges* with 
the Visa Gold card for active accounts. 

Apply Today! 24 hours a day, 7 days a week 

Please be sure to use this priority code when c-: LYWU. 

tAnnd Pemeata6e R s k  for pumbua :  13.9%. which may r a q .  Annull fee waived first ycar: $40 each year thereaftrr for thevia Gold. $20 for the Visa Classic. Tnnaaetion fez for Bank and ATMeash 
advancca: 2% of cach cash advance(@ minimum. $25 maximum); T n n a s d o n  fee for raylar Premium Acme Chsta'or P d c m d  A a a u  Chmb'eash advanna: 1% of caeh cash advance ($2 minimum. $10 mad- 
mum). 'Cabin rcstrietiona apply io thee benrfiu. Theavmmaq of endit  eard bene6u aannpanying the e d t  eard Pmnium Aeccss Chsk8s.r  Pmfemd Aeces Chsb'deseribe covemgt tern .  eonditiona 
and Ihnitntiona. HBNA Ammea*. Pmnium k e e s  Chsb'nnd P r d m r d  Aa-8 Chsb ' s re  federally e a t a d  eemm mnrb  of MBNA America Bank. N.A. Ihe aemunt ia baudand  administed by MBNA 
America Bank. N.A. Vba0b a fderally Wted aemcrmsrk ofViss U.S.A., Inc..usd pwsuant tolimnae. Q 1993 M N A  America B8nk.N.A. 

Circle No. 51 on Readerg Service Card 



I delivers typical read lengths of 800 bases per 
sample with automatic base calling and up to 1000 
bases per sample using SmartStepm semiautomatic 
base calling. No other DNA sequencer can give 
you the advantages of infrared DNA sequencing 
plus single base resolution up to 800 bases! 

Fewer Subclones 
Increased read lengths save you valuable time 
by reducing the number of subclones needed 
to sequence a segment of DNA. While other 
automated DNA sequencers require seven 
subclones to sequence a 3000-base DNA 
segment, the Model 4000L only requires four! 

Conventional Automated DNA Sequencers 
Assumptions: 450 bases/sample; 25 base overlap 

b- 3000 Bases -1 

Model 40001 Automated DNA Sequencer 
Assumptions: 800 bases/sample; 25 base overlap 

3 1 
The Model 4000L makes it easier to read through 
long troublesome sequences and to close gaps 

ontigs. To 6nd out how infrared DNA 
with the Model 4000L can increase 

Ed 9, call us today. 

Germany: MWG-Biotech 
ents Co., Ltd . (02) 393 4231 

,, -125 1455 Canada. 
=hand, Ausfna. DIP AG 
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NEW UltraFAST DNA Synthesis Technology 

hy wait hours or days for your oligonucleotides M E  P u  
when you can have them in less than one hour? 
Beckman now offen you a way to remove the B e c k  provides the science, support and solutions to help you in your 

r r oligo bottleneck and in- your laboram important gene research. Call your local Beckman representative to get 

efficiency with UlWASTDNA Synthesis. free technical information on how you can increase your laboratory 
efficiency with the new UltraFAST DNA synthesis technology from 
Beclanan. 

FAST, EASY DNA SYNTHESIS 
All you need for UltraFAST DNA Synthesis is our 
Oligo loo0 DNA Synthesizer running new FASTsyn- 
thesis methods (2-minute cycle time for a 30 mole 
scale and 2.25 minutes for a 200 mole scale) and our 
unique acetyl-protected deoxyc phosphoramidite? 
Then use our new UltraFASTCleavage & Deprotection 
Kit* which completely processes your DNA in ten 
minutes. Take another ten minutes to dry a - 
useful aliquot and you have ready-to-use 
DNA in less than one hour. 

BECKMAN MAKES 
IT SIMPLE A 

With our FAST DNA 
synthesis nethods for two- 
minute cycle times and new 
DNA chemistries, the Oligo 
1oOODNASynth~is 
i n s m n t  of choice for 
easy and economical 
synthesis. Dr. Len Pac 
Assistant Director of Resea 
Cambridge Centre for Molecular Recognition, 
Cambridge University, U.K comments, "The Oligo loo0 I 
has consistently produced high quality oligonucleo- 
tides and has impressed me with both its ease of use 
and its speed of synthesis. It would be a valuable 
addition to any laboratory needing a fast and regular 
supply of primers andprobes." 

DNA in less than an hour! *Patents Pending. 

Think of the possibilities. 

Worldwide Offices: Africa, Middle East, Eastern Europe (Switzerland) (22) 994 07 07. Australia (61) 02816-5288. Austria (2243) 85656-0. 
Canada (800) 387-6799. China (861) 5051241-2. Frsnee (33) 1 43 01 70 00. Germany (49) 89-38871. Hong Kong (852) 814 7431. Italy (39) 2-953921. 
Japan 3-3221-5831. Mexico525 575 5200,525 575 3511. Netherlands 02979-85651. Poland 408822,408833. Singapore (65) 339 3633. South Africa (27) l l -  
805-201415. Spain (1) 358-0051. Sweden (8) 98-5320. SwitzeW (22) 994 07 07. Taiwan (886) 02 378-3456. U.K. (0494) 441181. U S A  1-800-742-2345. 

0 1993 B e c k  lnsbumats, Inc. 

Circle No. 21 on Readers' Senrice Card 



Finally an Affordable 

Introducing the Model GS-670 for 
low cost, high quality imaging 
The new Model GS-670 densitometer costs less-signifi- 
cantly less-than any other personal densitometer, and it 
offers more: more scanning wavelengths, more sample 
flexibility, and more software options. 

The densitometer's variable wavelength light source lets 
you tailor your scanning to maximize sensitivity and 
accuracy. The transmittance and reflectance modes 
accommodate any type of sample, whether it be a wet or 
dry gel, film, blot, or TLC plate. 

Windows* and Macintoshe platforms-provides 
multi-resolution scanning, automatic spot finding and 
peak detection, area and volume quantitation, and 
publishable output. 

The Model GS-670 densitometer: More features, less 
money: easy to use, easier to afford. Call 1-800-BIORAD 
today for a free demo in your Iab, using your samples. 

Life Science u.g. (BWJ ~ B ~ ~ R A D  WM m. (510) 741-IWO MW rev* ~ h ,  (516) 756-2~~ ~ ~ d h  m. M - ~ ~ F ~ W O  m. a m m s s o l  

Group m.091-855511 -~h.(416)~71s. cm, ~tt.aw1.m. ~ - r n . m ~ 4 9 m e t w  ~n~~nl~ha899i .swo-  tw 
Ph.02-21668f JIpur P h . ~ W 1 5 . ~ K # l g P h . i ' & U i % D *  T)W~&~WWWS Ph.-• htcaluldM<OB+XiSS9* 
~ ~ h . ~ ( ~ ) . s ~ ~ ~ g p . h ~ h ( ; 9 ~ m 7 ~ 8 6 ~ ~ ~ h . 0 1 - 8 i o i 6 7 7 . ~ l ) d l ~ n y ~ l m , m . . a a o i s r l s r  Fmrmiim 



A t  $2.80 fier base, 
OPERON'S D M  makes 

POSSIBLE. 

&OUNCING PRICE REDUCTIONS FROM competitive price. We ship our custom-made sequences in 

THE WORLD'S LEADING SUPPLIER OF DNA. two working days, on average. And that includes large 
orders and orders  laced late in the day. 

Operon's price reductions present a whole new world So don't let your budget limit your thinking. Call Operon, 
of possibilities. Our custom DNA is now avalable for just th, company that makes anmg possible. In of speed, 
$2.80 Per base with a $20 Set-UP fee Per Sequence. SO You can pud+y, and savings, fiere are no baser for compafison. 
afford to do more experiments and get more results. 

Operon consistently delivers precisely the product you CALL 1-800-688-2248 TODAY. 
need. On time. With unsurpassed purity. Backed by an 
unconditional guarantee. And, as you can see, at an extremely 

r N O R L D ' S  L E A D I N G  S U P P L I E R  O F  S Y N T H E T I C  D N A  

0 1 9 9 3  OPERON TECHNOLOGIES, INC., 1000 ATLANTIC AVENUE, SUITE 108, ALAMEDA, CA 94501. PHONE: 510-865-8644. FAX: 510-865-5255. NIHBPA 263-00033233 

Circle No. 11 on Readers' Senrice Card 



P H A R M A C I A  B I O T E C H  

Hands up everyone who can run 
reproducible 2-D electrophoresis 

It used to be the province of the 
specialist. The 2-D professional who 
had spent years developing and 
refining the technique. It was 
complicated, but at least it worked. 
Sometimes. 

. Now those days are over. Now 
Pharmacia introduce a 2-D 
electrophoresis procedure so simple 
and so reliable that everyone can get 
reproducible, high resolution results. 
Every time. 

Developed in close cooperation 
with Prof. Angelika Giirg, a world 
authority on 2-D electrophoresis, 
this procedure is built around the 
Multi~hoP I1 horizontal electro- 
phoreks unit. Contributing to its 
success is an expanded range of 
precast media that includes new large 
format gels for both dimensions. 
'The wrrent state of twodim- 

The Phsrmacia 2-D system 
Very easy, very reliable procedure 
New large format precast gels 
Runs on Multiphor I1 
Complete step-by-step instructions 
Reproducible, high resolution 
results 

Now you can enjoy 2-0  results ns good 
as Angeliku Gorg's. Now everyone can 
be a 2-0 electrophoresis expert. 

And with a full range of accessories 
and the new ImageMasterm scanner 
and software, the Pharmacia system 
is not only the easiest 2-D procedure 
available today, it is also the most 
complete. 

Try this combination of Prof. Giirg's 
method" and the new Pharmacia 
system. It takes reliable, high 
resolution 2-D electroahoresis out of 
the realm of 
the specialist 
and puts it 
into the hands 
of the expert 
-yourself! 1 

Ask f0rouri.z 
2-0 broclpj7.e Cw 

0 Pharmacia 



EPI-FLUORESCENCE 
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Callforadedernearyw: 

13600 N.E. 126th PL.. Suite A KMdond. WA 98034 
800-423-6842 1 (206)8236518 / Fax (206)8M9826 
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The sequence databases depend on scientists to contribute sequences and associated biological annotation in 
electronic form. The three databases in the U.S., Europe, and Japan collaborate in collecting and distributing all 
sequence information received and consequently make available comprehensive collections of DNA and RNA 
sequence data in the GenBank, EMBL, and DDBJ databases. 

Researchers are encouraged to submit data to whichever of the three databases is most convenient. The receiv- 
ing database will transmit the data to the other two. Collectively, the databases will make the sequence information 
available to scientists throughout the world through computer networks, magnetic tapes, and CD-ROMs. 

Many editorial policies require submission of sequence data and the issuance of an accession number by the 
databases as a condition of publication. (At the authors' option, sequence data may be kept confidential until publica- 
tion.) But even when not required, the inclusion of an accession number in a publication helps users efficiently retrieve 
the sequence from the databases. To facilitate the submission process, free software for PC and Macintosh computers 
is available. For assistance with sequence submission, contact the most convenient database: 

GenBank EMBL Data Library DNA Data Bank of Japan 
Address: National Center for EMBL DDBJ 

Biotechnology Information Postfach 10.2209 National Institute of Genetics 
National Library of Medicine Meyerhofstrasse 1 Mishima 
Bldg. 38A, Rm. 8N-803 6901 2 Heidelberg Shizuoka 41 1 
Bethesda, MD 20894 USA Germany Japan 

Telephone: +1 (301 ) 496-2475 +49 (6221 ) 387258 +81 559 75 0771 
Telefax: +1 (301 ) 480-9241 +49 (6221 ) 38751 9 +81 559 75 6040 

E-mail queries: infoOncbi.nlm.nih.gov datalibOembl-heidelberg.de ddbjOddbj.nig.ac.jp 
Data updates: updateOncbi.nlm.nih.gov updateOembl-heidelberg.de ddbjupdtQddbj.nig.ac.jp 

Data submissions: gb-subOncbi.nlm.nih.gov datasubsOembl-heidelberg.de ddbjsubOddbj.nig.ac.jp 
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[System for 
- nucleic acid separation 
- nucleic acid purification r 

A .- - .  

High 
purity snd recovgry 

MACHEREY-NAGEL 
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Accurate. Authoritative. Accessible. 
Information on more than 10,000 significant drugs, 
chemicals, and biologicals 
New entries: pharmaceuticals with n o d  mechanisms 
of action, unique naturally occurring compounds, 
and chemicals of environmental concern 
New indices: therapeutic categoryjbioactivity, 
CAS Registry Numbers 

Please send me - copy(ies) of THE MERCKINDEX, 
EleventhICentennial Edition at $35.00 each. Enclosed is my 
payment. I will not be charged for shipping (U.S. only). 
Check enclosed. Make check payable to Merck & Co., Inc. 
VISA Mastercard 

Card No. Exp. Date 

Signature 

Name 

Add- City 

State Zip Residence Business (chedr one) 
Please allow four to six weeks fordelivq. 

Mail to: 

MERCK Merck Publishing Group 
P.O. Box 2000 RY7-220 

Merck & Ca,lnc. Rahway, NJ 07065 

At Merck...our commitment to education speaks volumes. 
Merck & Co.-research intensive ... education intensive.. .publishing scientific 
information on a nonprofit basii for 100 years 
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