
Smith-Waterman 
at your fingerti ps, 
Supercompu r 
speed on your 
desktop. 
And it's 
affordable, 
Very., 

i 

i m m m m m m m r  - - -  m m m u ~  ~ 

Introducing the only genetics super- 
computing PC. Given the exponential growth 
of database size, scalable computing at the 
best price-performance is critical to your 
lab's continued success. DeCypher II TCP/IP 
network servers expand over lOOx and are 
orders of magnitude faster than your UNIX 
workstation. Considering what you're now 
spending on sequencing, your data deserve 
the most  sensitive search algorithm 
available, made affordable for the first time. 
Enhance your opportunity for discovery 
today.., and tomorrow. 
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Phone: 702.833.0200 
Fax: 702.833.1222 

TIME LOGIC, INC. E-mail: jiml@timelogic.com 
Web Site: http://www.timelogic.com 

567 Knotty Pine Dr., InclineVillage, NV 89451 

Xilinx ~ reconflgurable logic arrays run new algorithms without hardware obsolescence.Time Logic has openings in bioinformatics/engineering at our LakeTahoe facility, and is seeking domestic and international representation. 
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Here's why: 
1.Genome Research publishes the 
best and most creative research on 
physical and genetic mapping, DNA 
sequencing, gene discovery, infor- 
matics, statistical and mathematical 
methods, technology development, 
and gene function. 

A Novel In Vivo Method to Detect 
DNA Sequence Variation 
Malek Faham and David R. Cox 

The Genexpress Index: A Resource 
for Gene Discovery and the Genie 
Map of the Human Genome 
R#mi Houlgatte, R~gine Mariage-Samson, 
Simone Duprat, Anne Tessier, Simone Bentolila, 
Bernard Lamy, and Charles Auffray 

A Biometrical Genome Search in 
Rats Reveals the Multigenic Basis 
of Blood Pressure Variation 
Nichola I. Schork, Josa E. Krieger, Maria R. 
Trolliet, Klebber G. Franchini, George Koike, 
Eduardo M. Krieger, Eric S. Lander, Victor J. 
Dzau, and Howard J. Jacob 

Karyotype Distributions in a 
Stochastic Model of Reciprocal 
Translocation 
David Sankoff and Vincent Ferretti 

A Physical Map of Chromosome 2 
of Arabidopsis thaliana 
Eve Ann Zachgo, Ming Li Wang, Julia 
Dewdney, David Bouchez, Christine Camilleri, 
Stephen Belmonte, Lu Huang, Maureen Dolan, 
and Howard M. Goodman 

2.Genome Research supplements 
and enhances editorial content with 
electronic presentations on the World 
Wide Web. 

Check out the example at 
http://www.cshl .org/jou rnals/gr/sup- 
plement/and on-line abstracts for 
1996 issues. 

3. Genome Research publishes review 
articles that put current research 
accomplishments into perspective. 

Hyper-recombination and Bloom's 
Syndrome: Microbes Again Provide 
Clues About Cancer 
Rodney Rothstein and Serge Gangloff 

Around the Genomes: The 
Drosophila Genome Project 
Gerald M. Rubin 

4. Genome Research is expanding the 
"PCR Methods and Applications" 
section to incorporate more meth- 
ods germane to genome research m 
henceforth, the "Genome Methods" 
section. 

Cross-screening: A New Method to 

Assemble Clones Rapidly and Un- 
ambiguously into Contigs 
John Locke, Greg Rairdan, Heather McDermid, 
David Nash, David Pilgrim, John Bell, Kenneth 
Roy, and Ross Hodgetts 

5. Genome Research has also begun 
publishing letters m concise reports 
describing the structure, sequence, 
expression, and/or other biologically 
relevant features of a gene, with 
supplementary data made available 
electronically. 

EDITORS 
Mark Boguski 
Nationat Center for Bio[echr~ofogy lnformation/N|H 
Aravinda Chakravarti 
Case Western Reserve University 
Richard Gibbs 
Bay~or College of Medicine 
Eric Green 
National Center for H~man Ger~ome Research NIH 
Richaird Myers 
Stanford University Schoo~ of Medicine 

Don't get left behind, Subscribe today! 
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Manuscripts may be 
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Advertisement 

P r o d u c t  N e w s . . . .  
Product News features newly avai lable equipment, laboratory materials, and 

software that may be of interest to the readers of this iournal. Endorsement by 

Genome Research or Cold Spring Harbor Laboratory is not implied. Readers 

may obtain further information regarding these products by entering the ap- 

propriate numbers on the postage-free Reader Service Card included in this 

issue. 

v idual tags or in combinat ion as Dual Color Screen- 
ing System (DCSS) for mu l t i pa ramete r  analysis. 

To place your order or for technical assistance, 
call (888) D N A - K I T S  or (888) 362-5487 toll free in 
North Amer ica  or fax (514) 688-3785. For access via 
the  i n t e r n e t ,  h t t p : / / w w w . q b i . c o m  or e m a i l  
info@qbi.com. Reader service number 270. 

R e q u e s t  for P r o p o s a l s  to Host  
the  T e n t h  I n t e r n a t i o n a l  
C o n g r e s s e s  of  H u m a n  Genet i c s  
in 2 0 0 1  
The Permanent  Commi t tee  of In ternat iona l  Con- 
gresses of Human Genetics announces the opening of 
bids to host the next Congress, scheduled for 2001. 
The cr i ter ia  for selection of a site for this meeting, 
which drew 1700 geneticists to Rio de Janeiro in 1996 
and 5500 to Washington DC in 1991, are: 1) Formal  
invitation by the local univers i ty  or by a national (or 
regional) academic or scient i f ic body; 2) Guarantee 
of convenient and appropr ia te  accomodat ions;  3) 
Planned pol icy concerning ava i lab i l i t y  of t ravel  and/ 
or accomodation grants, especial ly for young scien- 
t ists; 4) Guarantee that the specif ic language of the 
Congress be Engl ish; 5) Planned pol icy concerning 
pre-publ icat ion of abstracts;  6) Guarantee of free- 
dom of entry  for all part ic ipants,  to be obtained f rom 
the inv i t ing country ;  7) US $10,000 f rom the "w inn ing  
b idders"  for on-going expenses of Commit tee,  due on 
not i f icat ion of probable award.  

Deadline of receipt of bids is January  3, 1997 in the 
office of the Secretary-General  of the Permanent  
Committee:  John J. Muivihi l l ,  M .D . ,  Department  of 
Human Genetics, Graduate School of Public Health, 
Room A300, 130 DeSoto Street, Pittsburgh, PA 15261 
USA. Telephone (412) 624-9951, fax (412) 624-3020, or 
email  i im@helix.hgen.pit t .edu.  Reader service num- 
ber 269. 

A u t o f l u o r e s c e n t  P r o t e i n s  f r o m  
Quantum 
Quantum Biotechnologies, Inc., is adding a set of 
Blue, Green or Red-shifted Autof luorescent Proteins 
(AFPs TM) to your molecular  biology tool box. A set 
of br ight  color tools for mul t ip le  tagging of f ixed or 
l iving mater ia l  al lows real t ime assays of d i f ferent  
target  proteins s imul taneously,  because there is no 
overlapping between BFP/GFP exci tat ion and emis- 
sion spectra. Our vectors hold C/N-terminal  fusion 
sites providing the users wi th  f lex ib le tools for pro- 
tein local izat ion and t ra f f i ck ing  studies. Blue and 
Green f luorescent  proteins are powerfu l  as indi- 

DNA E n g i n e  In Si tu  S y s t e m  

MJ Research is introducing a new module for its 
DNA Engine T M  line of thermal  cyclers which great ly  
fac i l i ta tes  in situ amp l i f i ca t ion  and hybr id iza t ion  
procedures, including in situ PCR, FISH, and PRINS 
for detection of DNA signals in tissues and cells, as 
wel l  as RT-PCR, RT-PRINS, and RT-hybr id izat ion 
for detecting RNA signals in situ. Using these meth- 
odologies, rel iable detection of signals as weak as 
one molecule per cell has been reported by numerous 
investigators. This new Twin Tower  T M  module for 
the DNA Engine cycler  holds 2 • 16 standard slides, 
and new Self-Seal TM reagent provides au tomat i c  
sealing of slides for thermal  cycl ing protocols. 

For additional information,  contact MJ Research, 
Inc. at our website h t tp : / /www.m i r . com,  cal l  w i th in  
the U.S. (800) 729-2165, or fax (617) 923-8080. Reader 
service number 271. 
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Archaea: A 
Laboratory Manual 
Edited by Frank T. Robb (Editor in Chief), University 
of Maryland Biotechnology Institute, and Allen R. 
Place (Managing Editor), University of Maryland 
Biotechnology Institute; Kevin R. Sowers, University 
of Maryland Biotechnology Institute, and Harold J. 
Schreier, University of Maryland Biotechnology In- 
stitute and University of Maryland, Baltimore 
County; Shiladitya DasSarma, University of Massa- 
chusetts at Amherst, and Esther M. Fleischmann, 
University of Maryland, Baltimore County 
Foreword by Carl R. Woese, University of Illinois 

Although the Archaea are prokaryotes, like 
eukaryotes they have transcription signals, transcrip- 
tion factors, chaperones, and histones. They have 
evolved strategies for survival in extreme environ- 
ments such as high temperature, high salt, and strictly 
anaerobic conditions. These unique adaptations have 
stimulated interest in the fields such as genetic 
variability, genome evolution, and PCR technology, 
and aspects of biotechnology such as methanogenesis 
and anaerobic bioremediation. 

Investigators, especially newcomers, who 
wish to study the Archaea have lacked a comprehen- 
sive source for the specialized techniques required. 
The protocols in these three books are selected to 
provide a detailed guide to experiments with the 
methanogenic, extremely halophilic, and thermophil- 
ic sulfur-utilizing Archaea, with overviews to high- 
light areas of future development. These volumes are 
concise, complete resources for scientists already 
engaged or interested in research on the Archaea. 

Halophiles 
Edited by Shiladitya DasSarma, University of Massa- 
chusetts at Amherst; Esther M. Fleischmann, Univer- 
sity of Maryland, Baltimore County 
Foreword by Carl R. Woese, University of Illinois 
--Here's what the reviewers have to say: 
"This is one of a set of three manuals that attempts to en- 
compass all aspects of the techniques current in archaeal re- 
search. The aim is to encourage research, both to gain fun- 
damental knowledge and exploit the biotechnological pos- 
sibilities. 

The protocols range from two-page affairs that outline how 
to purify a specific enzyme, to long, extremely detailed 
general accounts of topics such as RNA transcript analysis 
and total lipid screening procedures. These are all well- 
written, logically laid out and easy to follow. 

For any archaeal halophilologist, this manual is a must." 
--Society for General Microbiology Quarterly 

1995, 280 pp., illus., color plates, appendices, index 
Plastic comb binding $65 
ISBN 0-87969-438-6 

Methanogens 
Edited by Kevin R. Sowers, University of Maryland 
Biotechnology Institute; Harold J. Schreier, Univer- 
sity of Maryland Biotechnology Institute and Univer- 
sity of Maryland, Baltimore County 
Foreword by Carl R. Woese, University oflllinois 
1995, 540 pp., illus., color plates, appendices, index 
Plastic comb binding $95 
ISBN 0-87969-439-4 

Thermophiles 
Edited by Frank T. Robb, University of Maryland 
Biotechnology Institute; Allen R. Place, University of 
Maryland Biotechnology Institute 
Foreword by Carl R. Woese, University oflllinois 
1995, 217 pp., illus., color plates, appendices, index 
Plastic comb binding $65 
ISBN 0-87969-440-8 

Also available in a cloth-bound edition containing all 
three books: 
1995, 1037 pp., illus., color plates ISBN 0-87969-397-5 
appendices, indexes 
Cloth $375 
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Genetic Analysis 
of Pathogenic Bacteria 
A Laboratory Manual 
By Stanley R. Maloy,  University o f  Illinois; Valley J. 
Stewart, Cornell University; Ronald K. Taylor, Dart- 
mouth Medical  School 

The study of bacterial pathogens with genetic meth- 
ods is a new and explosive field set to dominate micro- 
biology in the next decade. Five years '  progressive 
ref inement  in the celebrated Cold Spring Harbor course 
in Advanced Bacterial Genetics has produced a manual 
that teaches theoretical and practical molecular  genetic 
approaches to bacterial pathogenicity.  Chapters on con- 
cepts, technologies,  and applications are followed by 
15 multifaceted experiments with Salmonella and 
Vibrio, in which protocols and expected findings are 
fully demonstrated and strategies for similar ap- 
proaches to other bacteria are discussed. This manual, 
the latest in a distinguished series from this long- 
established course, is the creation of  three leading 
authorities on bacterial pathogens and is a conceptually 
unique book written for a broad audience of micro- 
biologists in research, industrial, and public health labs. 

C O N T E N T S  
Overview: Approaching Genetic Analysis of Diverse Bacteria 
Bacterial Pathogenesis 
General Concepts in Bacterial Pathogenesis; Paradigms of Bacterial 
Pathogenesis: Salmonella typhimurium, Vibrio cholerae 
Practical Aspects of Microbial Genetics 
Genetic Nomenclature; Microbiological Procedures; Culture Media; 
Antibiotics, Antibiotic Resistance, and Positive and Negative Selec- 
tions; Bacterial Physiology 
Genetic Mapping 
Genetic Mapping of Chromosomal Genes; Generalized Transduction; 
Genetic Mapping by Generalized Transduction; Deletion Mapping 
Mutants and Their Analysis 
Mutagenesis; Broad Host Range Allelic Exchange Systems; Suppres- 
sion; Genetic Complementation; Polarity 
Transposons and Fusions 
Uses of Transposons in Bacterial Genetics; Bacteriophage Mu; 
Operon and Gene Fusions: Operon and gene fusions with lacZ, 
Operon fusions with uidA (gus), Gene fusions with phoA, In vivo ex- 
pression technology 
Gene Regulation 
Regulation of Virulence Genes; Challenge Phage: Genetic Analysis 
of DNA-Protein Interactions 
Recombinant DNA 
Plasmids and Conjugation; Transformation and Electrotransforma- 
tion; Basic Molecular Biology Techniques; Electrophoresis of DNA; 
Polymerase Chain Reaction 
Experiments 
Introduction to Experiments 1-6; Experiment 1. Transposons: Mini- 
Mu-lac Insertions in Structural Genes; Experiment 2. Transposons: 
Tnl0d Insertions Linked to Structural Genes; Experiment 3. 
Transposons: TnlO Insertions in Regulatory Genes; Experiment 4. 
Conditional (Heat-sensitive and Amber) Mutations; Experiment 5. In 
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Vivo Molecular Cloning; Experiment 6. Physical Mapping of Bac- 
terial Chromosomes by Pulsed-field Gel Electrophoresis; Introduc- 
tion to Experiments 7--11; Experiment 7. Construction of P22 Chal- 
lenge Phage; Experiment 8, Challenge Phage Assays; Experiment 9. 
Isolation of Operator Mutations; Experiment 10. DNA Sequence 
Analysis of Challenge Phage Mutants; Experiment 11. Isolation of 
Second-site Suppressor Mutations that Recognize Mutant Operator 
Sites; Introduction to Experiments 12-15; Experiment 12. Isolation of 
Vibrio cholerae TnphoA Insertions; Experiment 13. Southern DNA 
Hybridization to Map TnphoA Insertions; Experiment 14. Allelic Ex- 
change in Gram-negative Bacteria Utilizing Suicide Plasmid Vectors; 
Experiment 15. Oligonucleotide-directed Site-specific Mutagenesis 
Appendices 
Strains, Phage, and Plasmids: Strain lists; Plasmid list 
Culture Media and Supplements: Liquid culture media, Solid culture 
media, Culture media supplements, Antibiotics, Buffers, P22 in- 
dicator media, MOPS culture medium 
Strain Collections: Storing strains, Shipping strains, Stain records, 
Culture collection record sheet 
Genetic Exchange and Mapping: Generalized transduction with 
phage P22, Rapid mapping in S. typhimurium with Mud-P22 
prophages, Phage P22 lysates, Hydroxylamine mutagenesis of plas- 
mid DNA, Preparation and transformation of competent cells, Prepa- 
ration of electrocompetent cells and electroporation 
Enzyme Assays: 13-Galactosidase assay in permeabilized cells, 
Alkaline phosphatase assay in permeabilized cells 
Recombinant DNA Methods: Plasmid DNA minipreps, Restriction 
endonuclease buffers, Ethanol precipitation, Phenol extraction, Spin 
columns, Drop dialysis, Agarose gels, Nondenaturing polyacryl- 
amide gel electrophoresis of DNA, Useful DNA molecular weight 
standards, Purification and quantitation of PCR products, Purification 
of DNA bands from agarose by QIAquick gel extraction, Southern 
hybridization solutions, Mapping fusion joints by combining 
Southern and Western analyses, Oligonucleotide-directed site- 
specific mutagenesis 
Plasmid and Transposon Restriction Maps: Plasmid pALTER-l, 
Plasmid pEG5005, Plasmid pSU18 and pSUI9, Plasmid pGP704, 
Plasmids pKAS32 and pKAS46, Plasmid pPYI90, Plasmid pPC36, 
Plasmids pMS421, Plasmid pGWI700, Bacteriophage Mu deriva- 
tives, Transposon TnlO derivatives, Transposon TnphoA 
References 
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Instructions to authors 

GENOME R E S E A R C H  welcomes high-quality research 
papers reporting new data in physical and genetic map- 
ping, DNA sequencing, gene discovery, informatics, sta- 
tistical and mathematical  methods, DNA-based technol- 
ogy development, gene function, genome structure and 
function, and human  disease. The journal also publishes 
review articles, short reports, and summaries of physical 
mapping and large-scale sequencing projects. All submis- 
sions to the journal will be peer-reviewed. 

Publication time from acceptance of manuscript is 
within two months. For papers accepted subject to revi- 
sion, only one revised version will be considered; it must 
be submitted within two months  of the provisional ac- 
ceptance. 

The journal accepts papers that present original re- 
search that has not previously been published. Submis- 
sion to the journal implies that a paper is not  currently 
being considered for another journal or book. It is also 
understood that researchers who submit papers to this 
journal are prepared to make available to researchers ma- 
terials needed to duplicate their work. Authors of ac- 
cepted manuscripts must  submit mapping and sequence 
data to the appropriate data bank and provide an acces- 
sion number  for this data at the page proof stage. 

Papers should be submitted to: 

Judy Cuddihy, Managing Editor 
Genome Research 
Cold Spring Harbor Laboratory Press 
One Bungtown Road 
Cold Spring Harbor, NY 11724 
e-mail: cuddihyj@cshl.org 

Manuscript preparation 
Five copies of the manuscript should be submitted; at 
least four of these copies should have original art. A cover 
letter should include: (a) name, address, telephone num- 
ber, FAX number, and e-mail address of author responsi- 
ble for correspondence regarding the manuscript; (b) 
statement that the manuscript has been seen and ap- 
proved by all listed authors; (c) any specific requirements 
for reproduction of art; (d) status of any statements of 
personal communicat ion or other permissions needed; 
and (e) statement regarding databank submission of data. 

The following order of manuscript sections is pre- 
ferred: title page, abstract, introduction, results, discus- 
sion, methods, acknowledgments, references, tables, fig- 
ure legends. Compute r  pr in touts  of the manuscr ip t  
should be of letter quality, and each page should be la- 
beled with the first author's name and a page number. 
The methods presented should be detailed enough to al- 
low any qualified researcher to duplicate the results. 

References are name/date citations in text; please do 
not  cite by number. Undated citations (unpublished, in 

preparation, personal communicat ion)  should include 
first initials and last names of authors. The reference list 
should be presented in alphabetical order. Bibliographic 
information should be supplied in the following order. 
For journal articles: Saiki, R.K., S. Scharf, F. Faloona, K.B. 
Mullis, G.T. Horn, H.A. Erlich, and N. Arnheim. 1985. 
Enzymatic amplification of {3-globin genomic sequences 
and restriction site analysis for diagnosis of sickle cell 
anemia. Science 230: 1350-1354. 
For books: Sambrook, J., E.F. Fritsch, and T. Maniatis. 
1989. Molecular cloning: A laboratory manual, 2nd edition. 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
New York. 
For book chapter: Miller, J.H. 1972. Generalized transduc- 
tion; use of P1 in strain construction. In Experiments in 
molecular genetics (ed. J.H. Miller), pp. 201-205. Cold 
Spring Harbor Laboratory, Cold Spring Harbor, New York. 

Figures should be supplied as high-quality, glossy 
prints. All figures should be labeled with the first author's 
name, the figure number, and an indication of the top of 
the figure. The size of the figures will be adjusted to fit the 
journal format; therefore, please try to keep labels, sym- 
bols, and other call-out-devices in proportion to the fig- 
ure size and detail. Authors wishing to publish four-color 
art must pay the associated publication costs; price esti- 
mates will be provided on acceptance of the paper. 

Accepted manuscripts 
Paper length in the journal is between 2 and 12 journal 
pages. A manuscript of 28-32 typed, double-spaced pages 
with 27 lines of 11 point text per page (a manuscript of 
63,000 characters) with 4-6 figures and 1 or 2 tables will 
translate to 12 printed pages in the journal. 

Accepted manusc r ip t s  shou ld  be suppl ied  as a 
printed-out manuscript and on a disc to expedite type- 
setting. Please supply the manuscript as an ASCII text file 
if possible. If a word-processing file is being sent, please 
do not include any underscoring, italic, or boldface; spell 
out special characters (Greek, math); use two carriage re- 
turns at the end of each paragraph, subheads, and list 
items. Indicate on the disc: computer brand name, type 
of file (text or word-processing)i name of software, and 
disc format. Accepted manuscripts can be e-mailed to 
cuddihyj@cshl.org, but a confirming printout of the pa- 
per should to sent to the journal offices. 

Proofs are considered the final form of the paper and 
corrections 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. 

To help defray the cost of publication, a charge of $20 
per page will be made for publication in Genome Research. 
Authors unable to meet these charges should include a 
letter of explanation upon acceptance for publication; in- 
ability to meet these charges will have no effect on ac- 
ceptance and publication of submitted papers. 


