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Introduction

The GAMBIT approach (“genome analysis and mapping by in vitro trans-
position”) is a versatile system for creation and phenotypic analysis of pools
of transposon mutants that combines in vitro.lransposon mutagenesis and ge-
netic footprinting. It was originally developed for functional genomic studies
of two naturally transformable bacterial pathogens, Haemophilus influenzae and
Streptococcus pneumoniae, but is applicable to any haploid organism'that can be
efficiently transformed with linear DNA including members of such diverse bac-
terial genera as Bacillus, Neisseria, Campylobacter, and Helicobacter. GAMBIT
owes its versatility to its simplicity. The method creates a bank of transposon
mutations spanning the entire genome or within user-defined subgenomic regions
and uses an analytical PCR-based approach, genetic footprinting,! to locate the
positions of genes essential for growth or viability under any specific experi-
mental condition. Transposition is conducted using purified components in vitro
and therefore does not require complex genetic arrangements such as conditional
replicons, organism-specific transposase expression systems, or “suicide” DNA
delivery systems. The only requirement for conducting this procedure in any nat-
urally transformable organism is the presence of a gene within the transposon
conferring antibiotic resistance or other selectable traits.

This article is intended as a practical guide to the use of the GAMBIT approach
for analysis of genetic function on a genomic scale or to study individual genomic
regions of interest. As part of this discussion, versatile components of this method
will also be described including transposase purification, in vitro transposon mu-
tagenesis with mariner-derived transposons, and genetic footprinting. This article
will focus on studics in naturally transformable bacteria; however, elements of the
GAMBIT system have been adapted to genctic analysis of organisms in which
DNA is introduced by other means and descriptions of some of these approaches
can be found clsewhere.2?
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