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R G V T Good news for genetic 

disease researchers. A 

b~kthro.gh in enzyme 

design just took muta- 

tion detection to new 

levels of convenience 

and performance. 
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Direct PCR sequencing of the 
hlghly polymorphic HLA-B 
gene uaing a dye prlmer kit 
with the AmpliTaq FS enzyme. 

That breakthrough is AmpliTaq ® DNA 

Polymerase, FS--an enhanced enzyme developed 

expressly for automated fluorescent DNA sequencing. 

AmpliTaq FS dye primer kits make it easier 

than ever to directly sequence PCR products. They 

combine the simplicity of cycle sequencing with 

high-efficiency ddNTP incorporation to produce 

precise data with -niform peak heights. The result 

is accurate detection of mutations. 

AmpliTaq FS kits expand the power of ABI PRISM TM 

multicolor detection technology to sequence-based 

mutation detectio~ Together with A 
~ our reagents and protocols for fluo- 

[ ~ ~ q "  rescent PCR detection, we provide 

complete DNA analysis solutions for your laboratory. 

Find out how eCR-based cycle sequencing with 

AmpliTaq FS kits makes mutation detection even 

easier. For more information and a ~ copy of 

our technical guide to corn- ~ F ' ~  

parative PCR sequencing, 

call 1-800-345-5224. Outside 

the U.S. and Canada, contact ~ ~  

your local Perkin-Elmer 

representative. 

r ERKIN ELMER 
r ~  Langen, G e ~  Tel: 49 6103 708 301 Fax: 49 6103 71~ 310 
Jallm Tokyo.Japan Tel: (0473) 80-8381 Fax: (0473)80*8505 
I . M I k z . ~  Mexico Cily. Mexico Tel: 52-5-651-70Tt Fax: 52-5-593-6223 

Melbourne, Australia Tel: (03) 9 ~ 1 2 ~  Fax: (03) 9212-85¢~ 

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

AmpliTaq isa eegisteee(I I rade~ el Roche Melecu~ Systems, Inc. Perkia-Elmm is z 
fqistet'ed trademark ill~ ABI PRISM and design are trademarks of The Perkie-Elmer Coq~ralion 
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Please  FAX completed  forms to 516-367-8532. Or, mail to: Genome Research, Cold Spring Harbor 
Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY 11724. 
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1](29) Purchasing Agent/Buyer 
1](99) Other 

Employment: (Please check one) 

rl(1) University/college 
1](2) Private Research Institute 

1](3) Hospital 
1](4) Medical School 
1"1(5) Industry 

1](6) Government 

Please indicate your areas of 
interest and the techniques you 
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MOLECULAR BIOLOGY 
I-I(1 ) Autoradiography 

I-1(2) cDNA synthesis 
1](3) Cloning 
0(4) DNA footprinting 
I-1(5) DNA purification 

1](6) Electroporation 
1](7) Eukaryotic expression 

13(8) Genomic mapping & 
screening 
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1](10) In vitro transcription 
1](11) In vitro translation 
I-1(12) Library screening 
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1](15) Nucleic acid electrophoresis 
[3(16) Nucleic acid radiolabeling 
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1](19) PCR 
1](20) Prokaryotic expression 
r1(22) Pulsed field electrophoresis 
I-1(23) RNA analysis 
r-1(24) RNA purification 

I](25) Software aided sequence 
analysis 

I-1(26) Transfections 

PROTEIN CHEMISTRY 
1"1(30) Amino acid analysis 

I-1(31) Chromatography 

I-1(36) Electrophoresis of proteins 
I-1(37) Glycoprotein analysis 

1"1(38) Peptide mapping 

rl(40) Protein kinase assays 
r'1(42) Protein purification 

1](43) Protein sequencing 

IMMUNOLOGY 
1](53) ELISA 

1](54) Flow cytometry 
D(55) Hybridoma production 
r1(56) Immunohistochemistry 

1](59) Western blotting 
CELL BIOLOGY 
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I](72) ES cell culture 
r1(73) Growth factors/cytokines 

1](74) Insect cell culture 

I](75) Mammalian cell culture 
I-1(76) Microscopy 
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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 ate 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 ,ida (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. Trausposons: 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 

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 I I. 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, Buffets, 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: [~-Galactosidase assay in permeabilized cells, 
Alkaline phosphatase assay in permeabilized cells 
Recombinant DNA Methods: Plasmid DNA minipreps, Restriction 
endonuclease buffets, 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 We, stem analyses, Oligonucleotide-directed site- 
specific mutagenesis 
Plasmid and Transposon Restriction Maps: Plasmid pALTER-I, 
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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GenePalrs TM 
Working with various genome centers and overseas in- 
vestigators, Research Genetics has produced over 6000 
gene-based STSs or ESTs that we market under the 
trade name GenePairs'". GenePairs'" are a subset of 
more than ]8,000 human STSs that we currently offer. 
While many are derived from known genes, most are 
derived from the I.M.A.G.E. Consortium cDNA clones. 
Most of these GenePairs'" have been placed on various 
maps, including the MIT Physical Map of the Human 
Genome, the GeneBridge 4 RH map, and/or chromo- 
some assignment using a human-rodent somatic cell 
hybr id  panel .  See our web  page, at h t tp : / /  
www.resgen.com, to search our most current list of 
GenePairs'". For additional information, call Research 
Genetics, Inc., at (800) 533-4363. Reader service no. 
192. 
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PCR Primer: 
A Laboratory Manual 
Edited by Carl W. Dieffenbach, National Institute of 
Allergy and Infectious Diseases, Gabriela S. Dveksler, 
Uniformed Services Un&ersity of the Health Sciences 

From its first-published account in 1985, the 
polymerase chain reaction has become a standard re- 
search tool in a wide range of  laboratories. Its impact 
has been felt in basic molecular biological research, 
clinical research, forensics, evolutionary studies, and 
the Human Genome Project. The PCR technique 
originally conceived by Nobel laureate Kary Mullis has 
proven to be exceptionally adaptable and has been 
transformed into a myriad array of methods, each with 
different applications. 

PCR Primer: A Laboratory Manual introduces the 
complex world of  PCR by beginning at an accessible 
level and then moving to more advanced levels of ap- 
plication. First, the practical requirements for perform- 
ing PCR and other amplification techniques in the lab 
are introduced and then the basic aspects of the techni- 
que are explained by exploring important issues such 
as sample preparation, primer design, efficiency, detec- 
tion of products, and quantitation. Protocols for a wide 
range of PCR and amplification techniques-each writ- 
ten by an expert investigator-are presented for cloning, 
sequencing, mutagenesis, library construction and 
screening, exon trapping,  differential display, and ex- 
pression, and these include RT-PCR, RNA PCR, LCR, 
multiplex PCR, panhandle PCR, capture PCR, expres- 
sion PCR, 3 '  and 5 '  RACE, in situ PCR, and ligation- 
mediated PCR. Each protocol is augmented by analysis 
and troubleshooting sections and complete references. 

C O N T E N T S  
Introduction to PCR 
Setting Up a PCR Laboratory (C.W. Dieffenbach et al.); A Standard 
PCR Protocol: Rapid Isolation of DNA and PCR Assay for ~-Globin 
(M.T. Vahey et al.); Enzymatic Control of Carryover Contamination 
in PCR (J.L. Hartley, A. Rashtchian); Ultraviolet Irradiation of Sur- 
faces to Reduce PCR Contamination (R.W. Cone, M.R. Fairfax); 
Specificity, Efficiency, and Fidelity of the PCR (R.S. Cha, W.G. 
Thilly); Optimization and Troubleshooting in PCR (K.H. Roux); 
Long-Distance PCR (O.S. Foord, E.A. Rose) 
Sample Preparation 
Rapid Pre[~aration of DNA for PCR Amplification with Gene 
Releaser tm (E.P. Dawson et al.); PCR Amplification from Paraffin- 

embedded Tissues: Sample Preparation and the Effects of Fixation 
(C.E. Greer et al.); RNA Purification (J.J. Adamovicz, W.C. Gause) 
Primer Design 
General Concepts for PCR Primer Design (C.W. Dieffenbach et al.); 
Design and Use of Mismatched and Degenerate Primers (S. Kwok et 
al.); Multiplex PCR (M.C. Edwards, R.A. Gibbs) 
Detection of PCR Products: Quantitation and Analysis 
Immunological Detection of PCR Products (J.G. Lazar); Quantitative 
PCR Using the AmpliSensor ® Assay (C.N. Wang); DNA Finger- 
printing Using Arbitrarily Primed PCR (M. McClelland, J. Welsh); 
RNA Fingerprinting Using Arbitrarily Primed PCR (M. McClelland, 
J. Welsh); In Situ PCR (G.J. Nuovo); Single-strand Conformational 
Polymorphism (K. Fujita, J. Silver); Genetic Subtyping of Human 
Immunodeficiency Virus Using a Heteroduplex Mobility Assay (E.L. 
Delwart et al.); Sensitive and Fast Mutation Detection by Solid-phase 
Chemical Cleavage (L.L. Hansen et al.) 
PCR Starting from RNA 
Use of the PCR to Quantitate Relative Differences in Gene Expres- 
sion (W.C. Gause, J.J. Adamovicz); Quantitative Liquid Hybridiza- 
tion PCR Method Employing Storage Phosphor Technology (M.T. 
Vahey, M.T. Wong); Use of the SNuPE Assay to Quantitate Allele- 
specific Sequences Differing by a Single Nucleotide (J. Singer-Sam); 
Trapping Internal and 3'-Terminal Exons (P.E. Nisson et al.); 
Expression-PCR (D.E. Lanar, K.C. Kain) 
PCR-mediated Cloning 
Rapid Amplification of eDNA Ends (M.A. Frohman); Panhandle 
PCR (D.H. Jones); Detection and Identification of Expressed Genes 
by Differential Display (P. Warthoe et al.); Construction of Subtrac- 
rive eDNA Library Using Magnetic Beads and PCR (A. Lonneborg 
et al.); PCR-based Method for Screening DNA Libraries (D.I. Israel); 
Screening of YAC Libraries with Robotic Support (M.M. Blanchard, 
V. Nowotny); Phagemid Display Libraries Derived from PCR- 
immortalized Rearranged Immunoglobulin Genes (H.H. Hogrefe, B. 
Shopes) 
PCR Sequencing 
Direct Sequencing of PCR-amplified DNA (V.B. Rao); Cycle Se- 
quencing (K. Kretz et al.) 
Cloning of PCR Products 
Strategies for Cloning PCR Products (R. Levis); Cloning and Analy- 
sis of PCR-generated Fragments (G.L. Costa, M.P. Weiner) 
Mutagenesis by PCR 
Mutagenic PCR (R.C. Cadwell, G.F. Joyce); PCR Mutagenesis and 
Recombination In Vivo (D.H. Jones); Mutagenesis and Synthesis of 
Novel Recombinant Genes Using PCR (A.N. Vallejo et al.); Rapid 
PCR Site-directed Mutagenesis (M.P. Weiner, G.L. Costa) 
Alternative Amplification Technologies 
Ligase Chain Reaction (M. Weidmann et al.); Optimization and 
Characterization of 3SR-based Assays (T.R. Gingeras et al.); One- 
tube Quantitative HIV- 1 RNA NASBA (B. van Gemen et al.) 
Appendices 
Computer Software for Selecting Primers; Reagents and Equipment 
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