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Preface

When the first edition of The Chlamydomonas Sourcebook went to press
in 1988, our most urgent issue was to develop methods for transform-
ing Chlamydomonas cells with exogenous DNA. Within two years, the
transformation problem had been solved through the joint efforts of many
members of the Chlamy community (thereby rendering the last part of
Chapter 10 obsolete shortly after publication), and Chlamydomonas joined
the ranks of model organisms that could be manipulated with the tools
of molecular biology. Over the past 20 years new lines of research have
emerged, new investigators have joined us, a draft genome sequence has
been completed, and more than 4000 papers have been published. Clearly
it is time for a new edition.

In visiting colleagues over the years I have been pleased to see copies of
the first edition of the book on laboratory shelves — and even more pleased
when their bindings are disintegrating and pages are stained with green, an
indication that I've fulfilled my goal of providing a comprehensive and use-
ful reference tool for the investigator. In thinking about a second edition,
this was still a primary objective, but I also realized that one person could
no longer cover everything adequately, and that we needed expert reviews of
the many aspects of current Chlamydomonas research. The three-volume
format was developed to meet these requirements.

Volume 1 provides an introduction to Chlamydomonas and the essen-
tial information for working with it in the laboratory. My target audience is
the newcomer to Chlamy, perhaps a graduate student or postdoc, or a more
experienced investigator from another discipline who realizes its advan-
tages for a particular study. I hope, however, that old hands will also find
interesting and useful information here. Like the first edition, this volume
provides historical background that is often neglected, even in review arti-
cles, because of page limitations. Some text and many classic figures from
the first edition have been retained, but I've tried to bring the overview of
research topics up to date.

Volume 2, edited by David Stern, covers the “green side” of Chlamy -
chloroplasts, photosynthesis, and related processes — and also various
aspects of intermediary metabolism, respiration, and other biochemical
functions. Volume 3, edited by George Witman, provides similarly detailed
reviews of topics related to flagellar structure and assembly, motility, and
behavior. We hope that the whole set will find homes on more laboratory
shelves, and that these volumes will acquire their own green stains as
Chlamydomonas research goes forward.

Elizabeth H. Harris
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Conventions Used

We assume that the reader is familiar with the basic vocabulary of cell and
molecular biology. Abbreviations and acronyms specific to particular areas
of research or to Chlamydomonas are defined in the list that follows.
Chlamydomonas is assumed to refer to C. reinhardtii unless otherwise specified.
The reference genome sequence is the DOE Joint Genome Institute (JGI| ver-
sion 3.0 (http:/www.genome.jgi-psf.org/Chlre3/Chlre3.home.html; Merchant
et al., 2007). Supplementary material can be found on the Elsevier companion
web site, http://www.elsevierdirect.com/companions/9780123708731.

Nomenclature for genes and proteins follows the guidelines, contributed
by S.K. Dutcher and E.H. Harris, in the Genetic Nomenclature Guide pub-
lished by Trends in Genetics in 1998, and also summarized at http:/www.
chlamy.org/mnomenclature.html. In brief, genes encoded in the nucleus are
designated by uppercase italic letters, often followed by an arabic number to
distinguish different loci with the same name (ARG7). Three-letter names
are preferred. Unless otherwise named, proteins are designated by the rel-
evant uppercase gene symbol, but not italic (e.g., ARG7). Mutant alleles are
designated in lowercase italics; different mutant alleles at the same locus
are distinguished by a number separated from the gene symbol by a hyphen
le.g., arg7-1).

Nomenclature for organelle-encoded genes and their products is based
on the system used for cyanobacteria and for plants: gene symbols consist
of three letters in lowercase followed by one uppercase letter or number, in
italics (petG, rps12). When a protein has no more familiar name, it may be
expressed as the same letters in mixed case, not italics (PetG).

xiii



Abbreviations

ATCC
BP

CC-

CCAP
CCM

DAPI

DCMU

EM
EMS

IAM

IFT

ITS1, ITS2

LHCI, LHCII

MID
MMS
MNNG
MT

ORF

PAR

PSI, PSII
QFC

Rubisco
SAG
SDR
TAP

up

UTEX

American Type Culture Collection, Rockville, MD, USA

biparental, referring to inheritance of organelle genes
from both parents in a cross

prefix for strains in the Chlamydomonas Resource
Center collection

Culture Centre of Algae and Protozoa, Oban, Scotland, UK

carbon concentrating mechanism

contractile vacuole

4,6-diamidino-2-phenylindole, a DNA-binding
fluorochrome

the herbicide 3-(3,4-dichlorophenyl)-1,1-dimethylurea,
which inhibits photosynthesis at the level of the PS II
reaction center

electron microscopy

the mutagen ethyl methanesulfonate

Institute of Applied Microbiology, Tokyo, Japan

intraflagellar transport

internal transcribed spacer sequences in the nuclear genes
encoding cytosolic ribosomal RINAs

light-harvesting antennae of photosystems I and II
respectively

“minus-dominance,” a gene in the MT locus of minus cells

the mutagen methyl methanesulfonate

the mutagen N-methyl-N'-nitro-N-nitrosoguanidine

mating type locus

open reading frame

photosynthetically active radiation

photosystem I, photosystem II

quadriflagellate cell, formed by fusion of Chlamydomonas
plus and minus gametes

ribulose-1,5-bisphosphate carboxylase/oxygenase

Sammlung von Algenkulturen, Gottingen, Germany

short dispersed repeat sequences in chloroplast DNA

Tris-acetate-phosphate culture medium

uniparental, referring to inheritance of organelle genes
from only one parent in a cross

University of Texas Algal Collection, Austin TX, USA XV
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