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i An Ultra=Stable Vector 

�9 High Eff iciencv Ligation 

Only 90 min. from PCR 
Product to Plated Bacteria 

No Hidden Steps, No Excuses 
No matter what your level of PCR experience, the 

Prime PCR Cloner TM kit is the complete answer to your 
cloning needs. Our high efficiency shuttle vector (pNoTA, 
2.7 kb size) is stable for at least 1 year and contains an 
exceptionally versatile multiple cloning site. Optimized 
blunt end ligation typically provides insert yields of > 90% 
for 600 bp products and 80+% for 1900 bp products. A 
15 kbp genomic fragment has been inserted into this vec- 
tor using the kit! Spin column cleanup minimizes false 
positives by removing "Primer-Dimers" and small PCR 
products. All this in on/y an hour and a h a l f [ ' ~ ' ~  
from start to f'mish. For more information or I J I i _  1 ~  
to receive a protocol, call or fax us at [ ~ p  

Tel, 800'533'5703 Fax, 303440.0835 I ~ M  
5 Prime ~ 3 Prime, Inc. 5603 Arapahoe Ave. Boulder CO 80303 L m 
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�9 Removes dNTPs, DNA I 
" " " " polymemsc, nuncral oil, short II ~ d . . primers, smallfragmcnts and I 

| �9 3�9 Cuto~: ! 
| i SELECT@ I for >20 bp | 

I' �9 SELECT@ 17 for > 100 bp | 
�9 SELECT@ I~ for > 300 bp | 

| ] ~ > 80% DNA recovery with ! 
> 99% removal ofdNTPs m 

: ~ - Minimizes false positives | 

~ f l  �9 W : ? m : t i ~ f Y o =  an~on~t llll 

II A~tu~ s ~  c~ o~ fax us at I ~  I= :  i I 

: Tel:  800.533.5703 IL  .I=III 
, . . :  303.440.0835 I k, II L m Im5603mmm ArSapahI~ri~ Bp~ CLO 803111111031111112 mBm~3 
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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 bimonthly for 
$255 (U.S. institutional; $270 R.O.W.), 
$82.50 (individual making personal 
payment; $97.50 R.O.W. surface, $30 
additional for airmail) by Cold Spring 
Harbor 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. $82.50; 
R.O.W. $97.50 surface mail, $30 addi- 
tional airlift delivery. Institutional: 
U.S. $255; R.O.W. $270. 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 

I:~y Cold Spring Harbor Laboratory 
Press  for libraries and other users regis- 
t~ red  with the Copyright Clearance 
C e n t e r  (CCC) Transactional Reporting 
~ervice, provided that the base fee of 

5.00 per copy is paid directly to CCC, 
:~1 Congress Street, Salem, Massachu- 
se t t s  01970 (1054-9803/94 + $5.00). 
1-~his consent does not extend to other 
l~inds of copying, such as copying for 
g~eneral distribution for advertising or 
p romot iona l  purposes, for creating 
r l e w  collective works, or for resale. 

l-~he methods, products, instructions of 
icleas contained in or suggested by this 
j<3urnal should be used only by experi- 
e n c e d  scientific researchers and only in 
accordance with prudent laboratory 
sa fe ty  precautions. Their use by in- 
experienced or improperly trained in- 
clividuals could result in serious injury. 
T-'he publisher does not endorse the 
c l a ims  made by the advertisers in this 
j~::mrnal. 

Copyr igh t  �9 1994 by Cold Spring Har- 
t:)or Laboratory Press 
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i pCR-Script TM Direct SK(+) Cloning j 

Stratagene has developed a one-hour PCR cloning system that allows the unidirec- 
tional cloning of blunt-ended PCR fragments. Blunt-ended molecules exist in sufficient 
quantities in Taq-generated PCR products. A PCR product is simply incubated with 
the pCR-Script TM Direct SK(+) vector DNA, rATP, T4 DNA ligase and the rare-cleavage 
Srfl restriction enzyme. An increase in recombinant efficiency is achieved by includ- 
ing the Srfl endonuclease in the ligation reaction. After a brief incubation, the mixture 
is added to competent cells without further treatment. Stratagene's new pCR-Script 
Direct SK(+) cloning kit allows for the highly efficient directional ligation of a PCR DNA 
fragment. 1 

The pCR-Script Direct SK(+) phagemids are derivatives of the popular Bluescript | II 
SK(+) vector that encode ampicillin antibiotic resistance. The vector contains the lac 

promoter for gene expression, T3 and T7 RNA polymerase promoters, a ribosomal binding site, and an fMet start site. The 
pCR-Script Direct SK(+) vector also allows for blue/white color selection, single-stranded rescue and rapid DNA sequencing. 

The pCR-Script Direct SK(+) cloning kit is provided complete with pretreated vector, enzymes and competent cells. Please 
call Stratagene for more information and the distributor nearest you. 

Catalog # 211194 

USA: 
Corporate Headquarters 
Easy Ordering: (800)424-5444 
Telefax: (619)535-0034 

 $TRATAGENE " 

Germany. United Kingdom: 
Stratagene GmbH Stratagene Ltd. 
Telephone: (06221)400634 Telephone: (0223)420955 
Telefax: (06221) 400639 Telefax: (0223) 420234 

Switzerland. 
Stratagene GmbH 
Telephone: (01) 3641106 
Telefax: (01) 3657707 

1. Weiner, M.P. (1993) Biotechniques 15(3) 502-505 

* The Polymerase Chain Reaction (PCR) process is covered by patents 
owned by Hoffmann-La Roche. Use of the PCR process requires a license. 
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If you wish 

You Had an Extra Pair of Hands 
for your... 

PCR DNA Sequencing 
PCR DNA Cloning 

Plasmid DNA Sequencing 
DNA Subcloning 
Library screening 

Plasmid Preparations 

Call A CGT. /nc. 

(Tel) 708-559-8631 
(Fax) 708-559-8632 

We Provide Complete Services 
at Very Competitive Prices with an 

Uncondi#onal Guarantee 

Reader Service No. 394 

LutJene 
. . . . . . . . . . . .  

At Last/A quick, easy anda way of 
. . . .  

choosing ideal oligos for DNA amplification, 
sequencing and hybrid1~ation. EuGene uses 
the latest thermodynamic data, andpresents 
tha'results to you in the language of a molecular 
biologist. Eu offers n u m e r o u s  options 
and is easy to customizeforyour ~ecific :i 

' I n t u i t i v e  graphical  user  in ter face  tha t  
runs  on any P C  or compat ib le ,  

�9 S tat  e-o f- the-a r t  s e l ect  ~0~:~:,lgo r i thm s. 
�9 GenBanM~iiEMBL, T e x t  files. 
�9 E x t e n s i v e l y  f i e ld - t es ted  in a var ie ty  of  

wor ld ,  class labs. 
~Pr~fess iOna l ly -wr i t t enmanua l .  
�9 F R E E  Techn ica l :Suppor t  Service.  
�9 A c a d e m i c / n o n - p r o f i t / g o v e r n m e n t /  

mu l t ip l e  copy  discounts .  

For more information and!a 
free demonswation diske~eau:  

1- 9-0101 
. . . . . . . . . . . . . . . . . . . . .  

. : . . .  . . . . . . . . . . . . .  
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[ ~  BIOMASTER RESEARCH 
CENTER OF MOLECULAR BIOLOGY 

WE ARE ONE OF THE FEW TRUE MANUFACTURERS 
OF ENZYMES. SOME OF THE BEST MULTINMIONAL 
COMPANIES ARE OUR CLIENTS. 

Many scientists know us through our products. 
Now you know the original manufacturer name. 
BIOMASTER RESEARCH now offers its' own 
Products to the world of research. 

Taq DNA Polymerase 
Description: Taq DNA Polymerase is a single subunit 
enzyme isolated from Thermus acquaticus. It has an 
optimum temperature of 76~ and can wi thstand 
temperatures of up to 95 o . 

$110 per cat number: 26-1(>44- Taq DNA Polymerase 500 U 

Tth DNA Polymerase Recombinant 
Description: Tth Recombinant Polymerase is a thermostable 
92-94 KD protein purified from Thermo Thermophilus the 
enzyme as both 5'-3' DNA dependent DNA polymerase and 
5'-3 '  RNA dependent DNA polymerase (REVERSE 
TRANSCRIPTASE) activities. 

$110 per cat number: Tth DNA Polymerase 500 U 

4, 4, 4, 
DNA Polymerase I Klenow Fragment 
Description: Klenow fragment is a proteolityc fragment of 
DNA polymerase I and retains polymerarization and 3'-5' 
exonuclease activity. The enyzyme is purified from E. Coil 
carrying a plasmid in which the 3'-end two-thirds of the E. 
Coil DNA polymerase I gene (Klenow fragment) is cloned. 

$110 per cat number: PKF 500 U 

T7 RNA Polymerase 
Description: T7 RNA polymerase is a DNA dependent RNA 
polymerase that is highly specific for T7 promoter 
sequences. T7 RNA polymerase synthesizes RNA 5' to 3' 
RNA produced by the enzyme is biologically active mRNA 
and can be accurately spliced. T7 RNA polymerase is 
purified from E. Coil cells in which the enyzme is cloned. 

$110 per cat number: TNA7 500 U + reaction buffer 

The Products Listed Above 
Are Sold At $0.22 Per Unit. High 

Quality With Definite Savings. 
More information can be requested from" 

BR B i o m a s t e r  Research  
Via Verga  - 4 6 0 3 0  R o m a n o r e  - M a n t o v a  - I ta ly  

Italy: Phone 011-39-376-649-107 �9 Fax 011-39-376-649-105 

I PCR is covered by patents issued to Cetus Corporation and owned II 
by Hoffman La-Roche, Inc. You may wish to contact Hoffman La- I Roche for information on obtaining an appropriate license. 

I I I I I  II I I I II IIIII I II I I I I 

Reader Service No. 396 



' "  ~ ' ~[- . . . . .  H 

THREE FOLD 
REDUCTION IN 
AMIDITE USAGE - -  
MORE ECONOMICAL 
OLIGOS 
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O 

BREAKTHROUGH IN 
PROCESS SCALE 
SYNTHESIS 

Ot 
~ OligoPilof ~ Large Scale Oligo Synthesizer is 

~ designed for synthesis from 10 l~mol to 400 l~rnoI 
(up to 800 l~rnol capacity with 

~ h i g h  load support): 

B-~rsi--: 7 0 :  : 

B: 100mM TEAA, 
30% Acetonitrile, pH 7.0 

Flow: 1.0 ml/min 
Gradient: 0-100% 

OligoPilot TM utilizes an innovative pump driven flow-through column 
design and a new polymer support matrix, Primer Support. The 
flow-through design gives you the following benefits: 

�9 Significant reductions in amidite usage, 1.5 molar equivalents 
�9 Fast detritylation, 2 min. at 200 prnol scale 
�9 Short cycle times, 7 hours at 200 lamol for a 20-mer 
�9 Reduced waste volume, 415 ml at 200 pmol scale 
�9 Average yield per cycle of over 99% 
�9 12 amidite ports for DNA, RNA or modified amidites 

The pump driven flow-through design ensures the active phosphor- 
amidite concentrations remain high even at small molar excesses. 
This design also makes the most efficient use of other reagents and 
allows for rapid reagent change at up to75 ml per minute. 

Primer Support contributes to the overall performance due to its 

i I 310 
10 20 40 

,uter tracks:reagent usage and identifies t] 
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P E R K I N  E L M E R  
Europe Weiterstadt Germany Tel: 49 6150 101 0 Fax: 49 6150 101 101 
Canada Mississauga, Canada lel: 800-668-6913 I ax: 905-821-8246 
Japan Tokyo, Japan Tel: 81 4 7380 8500 Fax: 81 4 7380 8505 
Latin America Mexico City, Mexico TeL 52-5-651-7077 Fax: 52-5-593-6223 
Australia Melbuume, Australia TeL 61 3 212 8585 Fax: 61 3 212 8502 

Perkin-Elmer PCR reagents are developed and 
manufactured by Roche Molesular Systems Inc: \Roche,,> 
Branchburg, New Jersey, US.A. 

Pefkin FIm8r is a ec stereo [radeTlark of The Perk i-EFme Oclporatice 6e]eAml) is 
a "eg slered baoenlar< arlc AmpEras(, is a hadm]'ark :}1 R:x;he Mnle:;uhr Sys{elnS, ]nc 
The Ge~eAmp SCR plocess is covmed by tlse U S palenB OWrleC by Holh]iar/n La R3she 
Inc al:d F Hoflrr/ar n La Rocle Ltc 
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Instructions 
for Authors 

Submission of Papers 

PCR Methods and Applications welcomes 
high-quali ty research papers that de- 
scribe improvements  in PCR methodol-  
ogy, new amplif icat ion methods, or the 
results of PCR application. The journal 
also publishes review and commentary  
articles, technical tips, and reader corre- 
spondence. All submissions to the jour- 
nal will be peer-reviewed. 

The journal accepts primary research 
papers and technical tips that present 
original research which has not previ- 
ously been published. Submission to the 
journal implies that a paper is not cur- 
rently being considered for another  jour- 
nal or book. It is also understood that 
investigators who submit  research pa- 
pers to the journal are prepared to make 
available to qualified academic research- 
ers materials needed to duplicate their 
research results. 

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

Contributors should submit  their pa- 
pers to: 

Judy Cuddihy, Editor 
PCR Methods and Applications 
Cold Spring Harbor Laboratory 
POB 100, 1 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 
manuscr ipt  should be submitted. Origi- 
nal photographs should be supplied 
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  print- 
outs should be of letter quality, and each 
page should be labeled with the first au- 
thor's name and a page number .  All fig- 
ures should be labeled with the first au- 
thor's name, the figure number,  and an 
indicat ion of the top. The size of figures 
will be adjusted to fit the journal format; 
therefore, please try to keep labels, sym- 
bols, and other call-out devices in pro- 
port ion to the figure size and detail. Fig- 
ures should be supplied as high-quali ty 

glossy prints. Authors wishing to publ ish  
four-color art must  pay part of the costs; 
price estimates will be provided on ac- 
ceptance of a paper. 

The following order of manuscr ipt  
sections is preferred: Title page, abstract, 
introduction, methods,  results, discus- 
sion, acknowledgments,  references, ta- 
bles, figure legends. The methods pre- 
sented should be detailed enough to 
allow any qualified researcher to dupli- 
cate the results. References are cited by 
number  in the text and the reference list 
should be numbered  in the order the ref- 
erences are cited in the text. Biblio- 
graphic informat ion should be supplied 
in the following order. For journal arti- 
cles: Authors, year, article title, journal 
title, vo lume 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 ex- 
pedite 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 char- 
acters (Greek, math);  use two carriage re- 
turns at the end of each paragraph, sub- 
heads, and list items. Indicate on the 
disc: computer  brand name,  type of file 
(text or word-processing), name of soft- 
ware, 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 ad- 
ditional informat ion must  be added at 
this stage, it should be in the form of 
"Note added in proof," subject to the ap- 
proval of the editors. 

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



Most Cited Journal 
in Its Field; Now 
Semimonthly 
Genes & Development reports 
major advances of general interest 
and biological significance in 
molecular biology, molecular 
genetics, and related areas. The 
journal appears semimonthly and 
includes research papers and 
review articles. 

Volume 8, 1994, containing 24 semi- 
monthly issues 
Individual Price (U.S.) $115.00 
Individual Price (R.O.W. airlift 
delivery) $205.00 
Student Price (U.S.) $85.00* 
Student Price (R.O.W. airlift 
delivery) $165.00" 
Institutional Price (U.S.) $450 
Institutional Price (R.O.W. airlift 
delivery) $540 
*Those who qualify must provide student I.D. 

ISSN 0890-9369 
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METHODS �9 ANDo  APPLICATIONS 

@ 

Now Bimonthly 
PCR Methods and Applications 
is devoted exclusively to 
amplification methods and their 
use. Its aim is to provide investi- 
gators in every discipline with a 
central source of reliable, inde- 
pendent, and up-to-date informa- 
tion about the principles and prac- 
tice of amplification methods as 
well as their application. 

Volume 3, 1993/94, containing 6 
bimonthly issues (beginning August 
1993) 
Individual Price (U.S.) $82.50 
Individual Price (R.O.W. surface 
delivery) $97.50 
Individual Price (R.O.W. airlift 
delivery) $127.50 
Institutional Price (U.S.) $255 
Institutional Price (R.O.W. surface 
delivery) $270 
Institutional Price (R.O.W. airlift 
delivery) $300 
ISSN 1054-9803 

A Co-publication 
Cancer Surveys: Advances and 
Prospects in Clinical, 
Epidemiological and Laboratory 
Oncology is published for the Im- 
perial Cancer Research Fund by 
Cold Spring Harbor Laboratory 
Press. It provides a comprehen- 
sive survey of the present state of, 
and future developments in, well- 
defined areas in oncology. Each 
issue deals with a specific topic 
and has guest editors with an ex- 
pert knowledge of the subject. 

Topics to be covered in 1994 are: 
Volume 19/20: Trends in Cancer 
Incidence and Mortality (double issue) 
Volume 21: Palliative Medicine 

These issues can be ordered directly 
from Cold Spring Harbor Laboratory 
Press by subscription ($216, plus $25 
airmail delivery) or individually ($72, 
plus $4.50 surface delivery or $12 
airmail delivery). 
ISSN 1050-849X 

Learning & Memory will publish experimental studies in humans and animals on cognition, behavior, de- 
velopment, neuropsychology, neurophysiology, biochemistry, cell biology and genetics. This new journal 
will contain peer-reviewed research papers, commissioned reviews and commentaries, theories and models, 
and short communications and letters. 
Volume 1, 1994, containing 6 bimonthly issues 
Individual Price (U.S.) $85 Institutional Price (U.S.) $190 
Individual Price (R.O.W. surface delivery) $100 Institutional Price (R.O.W. surface delivery) $205 
Individual Price (R.O.W. airlift delivery) $130 Institutional Price (R.O.W. airlift delivery) $235 
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For Fastest Service- 
Call: 
1-800-843-4388 
-Continental U.S. 

and Canada 
516-349-1930 
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