
GeneAmp and EnviroAmp are trademarks of Hoffmann-La Roche Inc. 
The PCR process is covered by U S  patents owned by Hoffmann-La Roche Inc 

BRING THE POWER 
OF PCR TECHNOLOGY 
TO ENVIRONMENTAl, 

ANALYSIS. 

Legionella L p 7 - + 

~hster analysis with greater sensitivity and specific- 

ity. Easier interpretation with increased assurance 

and semi-quantitative results. 

New EnviroAmp TM Reagents such as 

the EnviroAmp TM Legionella Kits, 
Legionella Kits provide 

a modular  system for together with GeneAmp TM P C R  
sample preparation, 

POR amplification and Instrument Systems, provide sim- 
detection of greater 

than 20 Legionella pie yet powerful solutions to your 
species and 15 L, pneu- 
mophila sera groups, toughest analytical challenges. 

The first in a series of kits for PCR-based analysis 

of water samples, the EnviroAmp Legionella 

Kits contain reagents and protocols optimized for 

detecting both Legionella and L. pneumophila. 

The colorimetric reverse dot blot format with 

built-in positive and negative controls provides 

immedia te ,  unambiguous  

results. All backed by our 

PCR Performance Guarantee . . . . .  

In the U.S., call PE XPRESS at 1-800-762-4002 

to order. Or call 1-800-762-4001 for technical 

information. Outside the U.S., contact your local 

Perkin-Ehner sales representative. 

F ERKIN ELMER 
Europa Vaterstetten, Germany Tel: 49-8106-381415 Fax: 49-8106-6697 
Canada Montreal, Canada Tel: 514-737-7575 Fax: 514-737-9726 
Far East Melbourne, Australia Tel: 61-3-560-4566 Fax: 61-3-560-3231 
Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223 

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



SEQUENCING? 
OUR ADVANCED NESTED SET TECHNOLOGY 

WILL CUT YOUR WORK BY 10-FOLD! 

and.., it's easy to use because the bacteria does the work for you 
by randomly inserting a transposon into the target DNA 

Intrigued? Ask us about our nested set service or TNIO00 kit. 
PROVEN PUBLISHED TECHNOLOGY: For large or small projects. TNIO00 technology has 

been chosen over all other systems for use in the Drosophila genome project. 

Experimental Protocol: 
1. Clone your gene into the pMOB multiple cloning site, then transform bacterial host DPWC. 

2. Add 100 uL of recombinant/DPWC and 100 uL recipient BW26 to 2mL prewarmed LB broth. 
Incubate for at least three hours. Spread on plates containing ampicillin and kanamycin. 

3. Harvest colonies from the plate and analyze plasmids to determine the position of the 
transposon within the target gene. 

4. Sequence DNA using supplied primers that prime from the fixed site region of the transposon. 

MAJOR Advantages over other methods: 
1. MINIMAL TECHNOLOGY TRANSFER. Investigators need only know how to clone and 

how to perform DNA minipreps. No enzymatic reactions are performed on the target DNA. 
2.  ONLY ONE NESTED SET IS REQUIRED FOR THE SEQUENCING OF BOTH STRANDS. 

For the TN1000 method, sequence is obtained from both strands of each clone. Methods 
using unidirectional deletions require two nested sets to sequence both strands. 

3.  EASE OF DNA PREPARATIONS. We recommend a quick boiling prep followed by 
conventional sequencing. No single strand preparations are necessary using our 
sequencing methods. 

G O L D Manchester Rd., Suite 2W 
Bio'rechnology, Inc s,. Louis, Missouri 63]43 �9 1-800-248- 7609 * FAX 314-647-4134 
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We deliver more than synthetic DNA 
W h e n  you  b u y  PCR* p r i m e r s  a n d  p r o b e s  f rom 
Research Genetics, you also get the suppor t  you're 
looking for. We've built  our  reputa t ion  on guaran teed  
reliable service and a superior staff of technical scientists 
able to assis t  you in utilizing the powerful tools of 
molecular  biology and the GeneAmp T" PCR process. 

�9 P u b l i s h e d  Pa i r s  TM 

P C R  oligonucleotides 
from the literature 

�9 A l k - P h o s  T" P r o b e s  

�9 Insert Characterization 
by PCR complete with 
protocols and primers 

�9 Biotin Labeled Oligos 

* F ree  custom design of 
primers and probes 

�9 Custom genes with 
sequence verification by 
an independent source 

* Core  facility 
for many universities, 
institutes, and programs 

I n t r o d u c i n g  o u r  l a t e s t  p r o d u c t  to  a s s i s t  y o u  

G e ! M a r k e r  T M  

G e l M a r k e r  TM is t he  n e w  m o l e c u l a r  w e i g h t  s t a n d a r d  speci f ica l ly  d e s i g n e d  to a c c u r a t e l y  
q u a n t i t a t e  y ie lds  a n d  d e t e r m i n e  t he  size of P C R  p r o d u c t s  s e p a r a t e d  b y  gel e l e c t r o p h o r e s i s  

1 2 3 4 5 

1000 

700  

500  
400  

300  

200  

100 

5 ktl GelMarker TM in lanes 1 and 5. 
40 ng of a 500 bp, 80 ng of a 296 bp and 
120 ng of a 138 bp PCR product in 
lanes 2, 3 and 4 respec t ive ly .  

* Ideal range of coverage for PCR products  - 50 through i 0 0 0  bp* 

* Easy est imation of yield - each band  contains  50 ng of DNA* 

. Ethidium bromide s ta ins  each band  with equal intensity* 

�9 Ready to load - no preheat ing required* 

�9 Biotin and  Digoxigenin labeled GeIMarker TM also available* 

�9 Less t han  half  the cost of other markers  covering this size range* 

�9 Band  sizes are exactly 50, 100, 200, 300, 400, 500, 700 & 1000 bp* 

�9 Seven bands  spaced to easily plot in one log cycle from 

100 to 1000 bp for more accurate  size determination* 

50 applications (250 ~tl) $ 77 .00  �9 Catalog No. 7 0 1 0 0 6 . 0 5 0  
100 appl icat ions  (500 ~I) $ 1 3 7 . 0 0  �9 Catalog No. 7 0 1 0 0 6 . 1 0 0  

R e s e a r c h  G e n e t i c s  �9 Fax 1-205-536-9016 
U.S.  & C a n a d a  1 - 8 0 0 - 5 3 3 - 4 3 6 3  �9 U.K. 0 - 8 0 0 - 8 9 - 1 3 9 3  

AlkPhos, GelMarker, and Published Pairs are trademarks of Research Genetics and patent pending 
GeneAmp is a trademark of the Cetus Corporation 
*PCR is covered by U.S. patents issued to the Cetus Corporation 
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�9 Less Non Specific Priming and False 
Background Extension Products 

�9 Same Cost as Taq DNA polymerase 
�9 Higher Thermostability than Vent** 

Thermostability 
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10 20 30 40 50 60 

Minutes at 95 ~ 

Figure 1: Thermostability of Pfu and Vent DNA 
Polymerases at 95~ 
To determine the thermostability of Pfu and Vent DNA polymerases 
at 95~ 37.5 units of each enzyme were diluted to a final volume of 
150 ~tl in the recommended reaction buffer and incubated at 95~ 
At 0, 5, 15, 30, 45 and 60 minute time points, duplicated 10 pJ 
aliquots (2.5 units) were assayed at 75~ for DNA polymerase 
activity. 

* Patents Pending 

** Vent TM is a trademark of 
New England Biolabs 

~Corporate Headquarters: 
6 T R A T A G s 1 6 3  | 
Ordering and Tech. Services: 800-424-5444 
FAX: 619-535-5430, TELEX: 9103809841 
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�9 High Fidelity DNA Synthesis; 12 fold 
lower error rate than Taq 
polymerase, and five fold lower error 
rate than Vent DNA polymerase 

Error Rate 
20.0 

Pyrococcus Vent Taq 
( Pfu) 

Figure 2: Polymerase fidelity was measured by modification of an 
assay described by Kohler et al (1991 ) Pro. Natl. Acad. Sci. USA, in 
press. Error rates reflect mutations per nucleotide incurred in the 
lacl gene during DNA synthesis. Vent is derived from 
Thermococcus fitoralis and was obtained from New England 
Biolabs. Pfu is derived from Pyrococcus furiosus and is sold by 
Stratagene. Taq polymerase is derived from Thermus aquaticus 
and was obtained from Cetus Perkin Elmer. 

Pyrococcus 
Polymerase Catalog # 

100 units 600135 
500 units 600136 

1. Bryant, F.O. and Adams, MW.W. (1989) J. BioL Chem. 264:5070-5079. 
2. Fiala, G. and Stetter, K.O. (1986) Arch Microbiol. 145:56-61. 
3. Eckert, K.A. and Kunkle, T.A. (1990) Nucleic Acids Res. 18:3739-3744. 
4. Chien, A., Edgar, D.B. and Trela, J.M. (1976) J. Bac. 127:1550-1557. 

Germall r:  
Stratagene Gmb H 
Telephone: (06221 ) 40 06 34 
Telefax: (06221 ) 40 06 39 

United Kingdom: 
Stratagene Ltd. 
Telephone: (0223) 42 09 55 
Telefax: (0223) 42 02 34 
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Then try DBM Scientific's 
Tipgard TM Aerosol-Free 
Pipet Tips for just 

885 pSP cass! (min.3 . . . . .  ) 

For significant savings on 
pipet tips and other lab 
supplies call DBM Scientific 
today at 800 800-3668. 

Reader Service No. 189 

Business 
I n f o r m a t i o n  

Editorial Office: Cold Spring Harbor 
Laboratory Press, 1 Bungtown Road, 
Cold Spring Harbor, New York 11724- 
2203. Phone: 516-367-8492; FAX 516- 
367-8532. 

PCR Methods and Applications (ISSN 
1054-9803) is published quarterly for 
$120 (U.S. institutional; $150 R.O.W), 
$40 (individual making personal pay- 
ment; $40 R.O.W. surface, $10 addi- 
tional for airmail) by Cold Spring Har- 
bor Laboratory Press, 1 Bungtown 
Road, Cold Spring Harbor, New York 
11724. Second class postage pending is 
paid at Cold Spring Harbor and addi- 
tional mailing offices. POSTMASTER: 
Send address changes to Cold Spring 
Harbor Laboratory, 10 Skyline Drive, 
Plainview, New York 11803-9729. 

Subscriptions: Barbara Terry, Sub- 
scription Manager. Personal: U.S. $40; 
R.O.W. $40 surface mail, $10 addi- 
tional airlift delivery. Institutional: 
U.S. $120; R.O.W. $150. Orders may be 
sent to Cold Spring Harbor Laboratory 
Press, Fulfillment Department, 10 
Skyline Drive, Plainview, New York 
11803-9729. Telephone: Continental 
U.S. and Canada 1-800-843-4388; all 
other locations 516-349-1930. FAX 
516-349-1946. Personal subscriptions 
must be prepaid by personal check, 
credit card, or money order. Claims for 
missing issues must be received within 
4 months of issue date. 

Advertising: Nancy Kuhle, Advertis- 
ing Manager, Cold Spring Harbor 
Laboratory Press, 1 Bungtown Road, 
Cold Spring Harbor, New York, 11724- 
2203. Phone: 516-367-8351; FAX 516- 
367-8532 

Copyright information: Authoriza- 
tion to photocopy items for internal or 
personal use, or the internal or per- 
sonal use of specific clients, is granted 

by Cold Spring Harbor Laboratory 
Press for libraries and other users regis- 
tered with the Copyright Clearance 
Center (CCC) Transactional Reporting 
Service, provided that the base fee of 
$3.00 per copy is paid directly to CCC, 
21 Congress Street, Salem, Massachu- 
setts 01970 (1054-9803/92 + $3.00). 
This consent does not extend to other 
kinds of copying, such as copying for 
general distribution for advertising or 
promotional purposes, for creating 
new collective works, or for resale. 

The methods, products, instructions or 
ideas contained in or suggested by this 
journal should be used only by experi- 
enced scientific researchers and only in 
accordance with prudent laboratory 
safety precautions. Their use by in- 
experienced or improperly trained in- 
dividuals could result in serious injury. 
The publisher does not endorse the 
claims made by the advertisers in this 
journal. 

Copyright �9 1992 by Cold Spring Har- 
bor Laboratory Press 



"Here's why GELase" may replace 
Nal/glass bead kits for purifying PCR 
products from LMP-agarose gels." 

7 reasons that you can easily check for yourself... 
1. Recovery of DNA is about 100% using GELase. 

Nal/glass bead kits give about 50% recovery for 2-15 Kb 
DNA (see figure) and much less outside of that size range. 

A B 
1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0  

I I J I I I I I I I t 
Kb: 8.77 7.33 6.24 5.34 4.25 2.37 2.11 1.95 1.70 1.21 

Recoveries of 1.2 to 8.8 Kb DNA fragments excised from a 1% LMP- 
agarose gel (Figure A) were consistently much greater using GELase 
(Figure B, odd numbered lanes) than using a commercial kt containing 
sodium iodide and silica matrix (Figure B, even numbered lanes). 

2. High molecular weight DNA, even megabase 
DNA, is not damaged using GELase. 
DNA larger than 15 Kb is sheared using Nal/glass bead 
kits. 

3. GELase is easy to use. 
Just melt the gel slice with GELase Buffer, add GELase 
and incubate at 45~ to digest. To concentrate the DNA, 
add ethanol. The gel digestion products are soluble and 
won't precipitate with the DNA. 

4. GELase is inexpensive. 
O n e  un i t  of  G E L a s e  d i g e s t s  6 0 0  m g  of  a 1 %  L M P -  
a g a r o s e  gel  in 1 hour in G E L a s e  Buf fer .  With a 10-hour 
incubation instead of 1 hour, the 200-unit size of GELase 
is enough to digest more than a KILOGRAM of a 1% gel. 

5. DNA purified using GELase is ready to use and 
biologically active. 
Some companies recommend two rounds of purification 
with a Nal/glass bead kit to obtain DNA for cloning. That's 
not necessary with GELase. DNA recovered using GELase 
is ready for use in restriction mapping, cloning, labeling, 
sequencing or other molecular biological experiments. 

6. GELase is active in electrophoresis buffers. 
It digests gels in TAE, TBE, MOPS and phosphate buffers. 
Special Nal/glass bead kits are needed for gels in TBE 
buffer. 

7. Protocols for using GELase are the same for 
RNA as for DNA. 
GELase is RNase-free and active in MOPS or phosphate 
buffers that are used for RNA gels. In contrast, a special 
version of Nal/glass bead kit is needed for purification of 
RNA. 

What is GELase? 
GELase is a novel enzyme preparation that digests the 
carbohydrate backbone of agarose into small soluble oligo- 
saccharides, yielding a clear liquid that will not become 
viscous or gel even on cooling in an ice bath. It permits simple 
and quantitative recovery of intact DNA or RNA from low 
melting point (LMP) agarose gels. GELase contains no 
contaminating DNase, RNase or phosphatase. 

*GELase is a trademark of EPICENTRE TECHNOLOGIES, Madison, WI. 

o E P I C E N T R E  T E C H N O L O G I E S  
~ i i ~ !i! ..... 1202 Ann Street 

~ ~  Madison, Wl 53713 
8001284-8474 

~ ~ ; ~  ' ...when you need to be sure of the quafity 
EPICENTRE's products are also available from the following distributors: 

AUSTRALIA: Andromeda Scientific, Tel. 02/418-1684 BENELUX: BIOzym Nederland BV, Tel. 045/427247 CANADA: Cedarlane Laboratories, 
Tel. 800/268-5058 FRANCE: TEBU SA, Tel. 1/34-84-62-52 GERMANY: BIOzym Diagnostik GmbH, Tel. 5151/7311 ISRAEL: ORNAT, Tel. 08/468043 
ITALY: SPA - BioSPA Division, Tel. 02/81831 JAPAN: Bokusui Brown Co., Tel. Osaka 06/441-5103; Tokyo 03/3545-5720 or Cosmo Bio Co., Ltd., 
Tel. 03/3663-0723 NORWAY & DENMARK, FINAND, ICELAND, SWEDEN: MedProbe AS (Oslo), Tel. 47-2/200-137 PAKISTAN: Commodore Business Intl., 
Tel. 42/361498 SPAIN: Ramon Cornet SA, Tel. 93/237-55-62 SWEDEN: Bio-Zac AB, Tel. 0758/503-74 SWITZERLAND: INOTECH AG, Tel. 057/26-11-00 
TAIWAN: PROTECH, Tel. 2/381-0844 UNITED KINGDOM: CAMBIO, Tel. 0223/66500 

For other countries, please contact EPICENTRE TECHNOLOGIES at TeL 608/277-8474 or Fax 608/251-3199. 
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Instructions 
for Authors 

Submission of Papers 
PCR Methods and Applications welcomes 
high-quality research papers that de- 
scribe improvements in PCR meth- 
odology, new amplification methods, 
or the results of PCR application. The 
journal also publishes review and com- 
mentary articles, technical tips, and 
reader correspondence. All submissions 
to the journal will be peer-reviewed. 

The journal accepts primary re- 
search papers and technical tips that 
present original research which has not 
previously been published. Submission 
to the journal implies that a paper is 
not currently being considered for an- 
other journal or book. It is also un- 
derstood that investigators who submit 
research papers to the journal are 
prepared to make available to qualified 
academic researchers materials needed 
to duplicate their research results. 

Review arlicles are commissioned. 
Authors wishing to submit review arti- 
cles should first contact the Editor. 

Contributors should submit their 
papers to: 

Judy Cuddihy, Editor 
PCR Methods and Applications 
Cold Spring Harbor Laboratory 
POB 100, I Bungtown Road 
Cold Spring Harbor, New York 11724- 
2203 USA 

Phone 516-367-8492 
FAX 516-367-8532 

One original and two copies of the 
manuscript should be submitted. 
Original photographs should be sup- 
plied with each copy. 

Manuscript preparation 
Papers accepted by the journal will oc- 
cupy between 2 and 10 journal pages. 
A manuscript of 5 to 25 typed, double- 
spaced pages total (including methods, 
references, and figure legends) will 
translate to this length. Computer 
printouts should be of letter qualiW, 
and each page should be labeled with 
the first author's name and a page 
number. All figures should be labeled 
with the first author's name, the figure 
number, and an indication of the top. 
The size of figures will be adjusted to 
fit the journal format; therefore, please 
try to keep labels, symbols, and other 
call-out devices in proportion to the 
figure size and detail. Figures should be 
supplied as high-quail W glossy prints. 

Authors wishing to publish four-color 
art must pay part of the costs; price 
estimates will be provided on accep- 
tance of a paper. 

The following order of manuscript 
sections is preferred: Title page, ab- 
stract, introduction, methods, results, 
discussion, acknowledgments, refer- 
ences, tables, figure legends. The meth- 
ods presented should be detailed 
enough to allow any qualified re- 
searcher to duplicate the results. 
References are cited by number in the 
text and the reference list should be 
numbered in the order the references 
are cited in the text. Bibliographic in- 
formation should be supplied in the 
following order. For journal articles: 
Authors, year, article title, journal title, 
volume, inclusive page numbers. For 
books: Authors, year, chapter title, 
book title, editors' names, volume, in- 
clusive page numbers, publisher, city 
of publication. 

Accepted manuscripts 
Accepted manuscripts should be sup- 
plied on 3 1/2- or 5 1/4-inch discs to 
expedite typesetting. Please supply the 
manuscript as an ASCII file if possible. 
If a word-processing file is being sent, 
please do not use any underscoring, 
italic, or boldface; spell out special 
characters (Greek, math); use two car- 
riage returns at the end of each para- 
graph, subheads, and list items. Indi- 
cate on the disc: computer brand 
name, type of file (text or word- 
processing), name of software, and disc 
format. 

Proofs are considered the final form 
of the paper and correction can be 
made only in the case of factual errors. 
If additional information must be 
added at this stage, it should be in the 
form of "Note added in proof," subject 
to the approval of the editors. 

Reprints may be ordered.; a form 
will be included with the proofs. 



SEQUENASE THE FINEST DNA S EQUENClN G SYSTEMS 
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Sequenase T7 DNA polymerase, the standard for 
the finest DNA sequencing, is available in convenient 
kit form. Both kits are easy to use, very reliable and 
yield the most accurate results. 

Sequenase Version 1.0 DNA Sequencing Kit (70700) 
�9 Chemically modified �9 gel background 

T7 DNA Polymerase �9 band 
�9 Eliminates compressions intensities 

using dlTP 

Sequenase Version 2.0 DNA Sequencing Kit (70770) 
�9 Genetically engineered ,Higher processivity 

T7 DNA Polymerase * Includes pyrophosphatase ~ 
�9 Mn Buffer rt(forsequenc- (improves performance, 

ing close to the primer) especially with dlTP) 
�9 No exonuclease activity 

Simply stated, you won't find a better sequencing 
system ..... guaranteed. If you try Sequenase Version 1.0 
or 2.0, and are not satisfied, we will replace it (with 
either version of Sequenase T7 DNA polymerase, 
Klenow, AMV RT or Taq DNA polymerase at your option) 
or refund your money. 
Contact United States Biochemical, P. O. Box 22400, 
Cleveland, Ohio 44122.800-321-9322 
Fax: 800-535-0898 International: 216-765-5000 
Telex: 980718 Fax: 216-464-5075 

*Sequenase ~ T7 ONA pelymerase. Sequenase is a registered trademark of United States 
Biochemical Corporation. This reagent (kid is covered by or suitable for use under one or 
more U.S. Patent Nos.: 4,795,699, 4,946,286, 4,942,130, 4,962,020 and 4,994,372. 
"Patents pending in the U.S. and other countries 
"This reagent is suitable for use under one or more U.S. Patent Nos.: 4,795,699, 4,962,020 
and 4,994,372. Patents pending in the U.S. and o[her countries. 

TM 

USB 
United States Biochemical 

USB INTEflNA TIONAL OFFICES: Cambridge, England �9 Bad Homburg, Germany INTERNATIONAL DISTRIBUTORS: Alpha Scientific-Thessaloniki, Greece �9 BioTrade-Austria �9 
Cambridge BieScience-Cambridge, England �9 Getter (2000) Ltd.- Tel-A viv, Israel �9 Integre B. K-He/rand �9 Kebo -Spang& Sweden �9 Ballerup, Denmark �9 Espoo, Ftn/and �9 Ode, Norway 
�9 Lucema-Chem AG-Lucerne, Switzerland �9 OuimigraneI-SA-Spain/Portugal �9 Societa Itahana Chimici-Roma, Italy �9 Sopar-Biochem SA-Belux �9 Touzart et Mafignon-Pans, France 
�9 Toyobo Company, Ltd.- Osaka, Japan �9 Trace Scientific-Melbourne, Australia 
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A Personal Thermal Cycler that's Fast, Portable & Peltier-effect* 
�9 Third-generation thermoelectric technology, which actively pumps heat for precise temperature control from -9 ~ to 100 ~ C. 

�9 Ext remely  fast operat ion,  with cycling speeds that  average 1.8~ in the 50 - 100 ~ C range (maximum: 2.4~ 

�9 Near-isothermal block, with a thermal homogeneity of+0.5 ~ within 3 seconds, +0.2 ~ within 10 seconds of arrival at 92 ~ C. 

�9 All solid-state, with NO bulky compressors, No cumbersome coolant  connections,  and No whirling glass tubes. 

�9 Amiable  software,  e lephant ine  memory ,  and informat ive L C D  display. Programming is simple and easy-to-learn. 

�9 In terchangeable  sample block/heat  pump assembly, with choice of block format: 16 - 0.5ml tubes or 25-  0.2ml tubes. 

�9 Compact ,  l ightweight  & portable - unit  measures only 22cm x 28cm x 1 l cm high and weighs just 3 kilograms. 

�9 Universal- input  power circuitry, which allows operation anywhere in the world and can tolerate power of varying quality. 

�9 One  year parts & labor warranty standard in the U.S.A., with the option for two additional years of coverage. 

Best of all, it costs just 

$2795 
in the U.S., plus shipping and handling 

FROM THE MANUFACTURER OF THE WORLD'S 
PREMIER PELTIER-EFFECT THERMAL CYCLERS, 

THE PTC- 100-96 & THE PTC- 100-60 

* MJ RF~S~P, CH thermal cyclers are also friendly to the environment. Neither 
the MiniCycler line nor the larger FFC-100 Series incorporate any ozone- 
destroying chlorofluorocarbon, as do thermal cyclers utilizing mechanical refrig- 
eration. Furthermore, MJ R~F.ARC. machines neither consume fresh-water 
while cooling, nor dump heated water as effluent. Thus, they do not squander 
precious fresh-water resources or scarce waste-water treatment capacity. 

@ MJ RESEARCH INC 24 Bridge Street . Watertown, Massachusetts 02172 USA 
* Tel (800)  729-2165  �9 Fax (617)  9 2 4 - 2 1 4 8  
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Take the gamble out of PCR 
cloning with DOUBLE G ENECLEAN: 

routinely get >10' clones 
from one PCR if we use the 

DOUBLE GENECLEAN procedure. 

Products of thermostable DNA polymerase reactions contain "ragged ends" 
- it comes with the territory. "Ragged ends" are caused by non-template 
nucleotide addition reactions (1) and interfere with blunt-end cloning of 
PCR products and other amplimers. Consequently, cloning of these 
products is a universal problem and in most cases must be overcome by 
"building-in" flanking restriction enzyme sites or by filling in or cutting off 
the non-template nucleotide additions (2). Ends can also be modified for 
"direct cloning" (3) techniques. All of these procedures are often inefficient 
due to excess primers, enzymes, and salts present in reaction mixes 
causing the frequency of product clones in total transformants to be low or 
nonexistent. However, by incorporating The DOUBLE GENECLEAN 
Procedure, without the use of gels, the cloning efficiency of PCR products 
and other amplimers is increased as much as 100 fold (3,4) .... and 
transformants contain inserts .... every time .... 

"Checkwith BIO 1 0 1 . . .  
We have your time in mind." 

BI0 101, Inc. 
P.O. Box 2284 �9 La Jolla, CA 92038-2284 
Tel: 619-598-7299 �9 FAX: 619-598-0116 
Telex: 990498 BIO 101 SDG 
Toll Free: 1-800-424-6101 

References: Ordering Information: The DOUBLE GENECLEANProcedure uses either the GENECLEANKit (cat. 
1. Clark, J,M. (1988) Nucleic Acids Bes. 16, 9677. 
2, Hemsley, A., et al. (1989) Nucleic Acids Res. 17, 6545 fig. 3105) or the G ENECLEAN II Kit (cat. no. 3106). Instructions for the DOUBLE GENECLEAN 
3, Aslanidis, C. and de Jong, P. J. (1990) Nucleic Acids Res. 18, 6069 Procedure are now included with the instructions that come with both kits. If you already have a 
4. Starr, L. and Quaranta, V. (1991)In preparation GENECLEANKit and would like an update of the GENECLEANinstructions to include the DOUBLE 

GENECLEANProcedure, contact BIg 101 or one of our distributors. Please indicate the lot number 

of your GENECLEANKit and ask for a DOUBLE GENECLEAN UPDATE.. .  it's FREE. 

Distributors: UK - STRATECH SCIENTIFIC, LTD. Telephone: 0582481884 FAX: 0582 481895 �9 JAPAN - FUNAKOSHI CO., LTD. Telephone: (03) 5684-1616 FAX: (03) 5684-1633 �9 
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LUCERNACHEM AG Telephone: 041-44 93 44 FAX: 041-44 93 45 �9 SCANDINAVIA- KEBO Lab AB Telephone:08-62 13 400 FAX: 08-62 13 470 �9 BENELUX- WESTBURG BV Tele- 
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21 90 �9 AUSTRIA- BIO-TRADE Telephone: 02 22 82 84 694 FAX: 02 22 82 84 695 

patents No.: 4,683,195; 4,683,202; 4,889,818; 4,800,159; 4,965,188 have been issued to Cetus Corporation on polymerase chain reaction (PCR) technology. R e a d e r  Se rv i ce  No. 193 
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After  PCR* "" " ampl~ticahon... 

A 3Q-minute revolution in 
DNA/p" rimer separation. 

Amicon's Centricon | 100 microconcentrator eliminates 

time-consuming gel electrophoresis or chromatographic steps 

in purifying amplified DNA samples. Its 100,000 MW cut-off 
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one 30-minute spin. Ultrafiltration rates are achieved in a 
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For more information, please call 1-800-4-AMICON. 

~ ~ , ~ ~.~.-, ~,~- . ~  

& m l o o n  
Amicon, Inc., 72 Cherry Hill Drive, Beverly, MA 01915 

*PCR (polymemse chain reaction) is covered by U.S. Patents issued to Cetus Corporation 
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~ {Polymerase Chain Reaction) Is covered by the U.S. Patent No. 
4,683,202 issued to Cetus Corporation. 
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