PREFACE

Svot all microorganismis that intect insects and aother animals are pathogens.
Evidence accumulated over more than a century has shown that healthy in-
sects bear microorganisms and that many insect species require their microbial
partners for sustained growth and reproduction. For much of the last century,
entomologists—being thoroughly practical people—recognized two things:
that these associations liad great potential to control insect pests; and that they
were largely intractable to study because most of the microbial partners could
not be cultured, While the study of insect-pathogen interactions was a main-

stream discipline in entomology and microbiology, the study of beneficial
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microbes associated with insects was a fringe topic, pursued by relatively few
researchers.

Everything changed in the opening vears of this century, Novel sequencing
znd microscopical technologies have made it possible to identify microorgan-
=ms and investigate their functional traits without cultivation. The discipline
=t mucrobiology was transformed, and the new discipline of microbiome sci.
ence was tounded. A major goal of microbiome research is biomedical, to de-

lop microbial therapeutics that ameliorate and cure chronic human diseases.

Nevertheless, many of the new technologies are readily applicable to insects,
sty aping our capacity to study insect interactions with their communities of

sesident microorganisms, This in turn has created new opportunities to har-

=¢5 these insect-microbial assaciations for novel strategies to manage insect
=ests and disease vectors, and also to use insects as models for human micro-
seome research. We have an unparalleled scope for tundamental discovery and

s=clication for the public good,

=g The primary hterature has ballooned, and every month brings mare mini

sevews, perspectives, and opinion pieces on individual associations or specific
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aspects of insect mucrobial mteractions. Making sense of this burgeoning in-
formation is demanding and made more dithoult by muteal incomprehension
among colleagues approaching this subject area from different disciplines.
Entomelogists recognize that the biomedical microbiome literature 15 impor
tant but often struggle to follow it, while many microbiologists and biomedical
microbiome researchers find much of the entomalogical literature opagque, It
is fram many conversations with colleagues and students that [ came to un-
derstand that a book about the relativnships between insects and beneficial
microbes could contribute to solving these difficulties.

The specific purpose of this book is to provide a framewark of the basic
concepts and key studies in the field of insect interactions with beneheial
microorganisms, and to explore how recent advances can be applied in in-
sect pest management and biomedicine. My goal is to present the fundamen-
tals of this field to assist colleagues and students in their research, teaching,
and learning. Tassume that readers have a university-fevel education in the
life sciences.

The tocus of this book is insects and their hacterial, archaeal, and eukaryotic
microorganisms. | set myself these taxonomic limits as a “rule” when T started
this project and, despite many temptations, Thave not deviated, to ensure con-
sistency in my subject material. After all, not all rules are there to be broken.
This book does not consider noninsect arthropods, such as acarines, mitli-
pedes and centipedes, or crustaceans. Similarly, it does not address insect in-
teractions either with animal endosymbionts, such as nematodes, or with
heneficial viruses, such as polvdnaviruses. These various systems illuminate
our understanding of symbiotic systems in diverse and fascinating ways; but
it I included them, this hook would guickly have lost its focus. Even with my
rula ube}'ed, T have noat been alle to inchinde some f':=|.~;r.i|'|=1ti[1b1 ti‘.lPil_'H and to
describe the studies of many colleagues within the word limit wisely set by the
publisher. Some of these decisions have been haed to make, [ recognize fully
how much of the primary literature that goes unmentioned in this book has

enriched my understanding of insect-microbial asseciations,

! have many people to thank. My special thanks are to colleagues who took
tirme out of their busy schedules to read individual chapters: Arinder Arora,
Tohn Chaston, Nicole Gerardao, Cole Gilbert, Jirl Hulor, Corrie Morrean, Has-
san Salern, Jeremy Searle, Michael Turrelli, and Linda Walling; and also to

Kerry Oliver and two anonymous reviewers for their most helpful advice. Tam
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crateful to you all for vour insight, thoughttul comments, and corrections of
mv errors. Lalso thank Alison Kalett, the editor at Princeton University Press,

for her enthusiasm for this book and her good advice, Finally, and as always,

! shank Jeremy for his unfailing support and encouragement,
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