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PREFACE

Plant hormones or phytohormones are small signalling molecules that function at low concen-
trations to regulate a wide variety of growth, developmental and environmental responses 
within both flowering and non-flowering plants. These signals have also been referred to as 
plant growth substances, although this latter terminology may be too narrow to encompass all 
aspects of plant hormone action. The five ‘classical’ plant hormones (i.e. auxins, cytokinins, 
gibberellins, ethylene and abscisic acid) were the first to be discovered and characterized, but 
today the categories of phytohormones have been expanded to include jasmonates, brassinos-
teroids, salicylic acid and strigolactones. Beyond these, florigen and signalling peptides have in 
some cases (and here) also been included in the list of plant hormones.

Historically, the bulk of investigations into plant hormone signalling have restricted the 
focus to a single hormone, but more recent studies have begun to consider cross-talk among 
the different classes of hormones and whether signalling among hormones is antagonistic or 
synergetic. These cross-talk studies have revealed that selected hormones rarely act in isola-
tion, but rather co-ordinate with other hormones in signalling. In this volume of Essays in 
Biochemistry, authors discuss what is thought to be the primary functions of individual hor-
mones, but also the host of interactions among the different classes of plant hormones.

Our understanding of the molecular mechanisms involved in plant hormone signalling 
has increased dramatically in the last two decades due largely to employment of facile genetic 
systems (e.g. generation and selection of hormone signalling mutants and availability of entire 
genomic sequences) and powerful molecular and cell biology tools. This has led to the assimi-
lation of detailed hormone signal-transduction pathways, including the identification of 
unconventional hormone receptors, cis-elements in promoters that confer hormone respon-
siveness, transcription factors that target the cis-elements and confer activation or repression 
on the hormone response genes, and downstream gene products involved in hormone 
responses. Interestingly, these recent studies have uncovered similar signalling processes used 
by different classes of plant hormones. In some cases, these processes are unique to plants, and 
in other cases, they are related to bacterial signalling. Some of the information gained from 
these basic studies suggests future directions, including those aimed at crop improvement.

In this volume of Essays in Biochemistry on plant hormone signalling, Chapters 1-10 
focus on individual hormones, including auxin, cytokinin, abscisic acid, gibberellins, ethylene, 
brassinosteroids, jasmonic acid, salicylic acid, peptides and florigen, but also discuss cross-talk 
with other hormones. Chapter 11 discusses seed germination as a well-studied example of hor-
mone cross-talk. Chapter 12 addresses similarities and differences among different plant hor-
mone pathways, and includes some preliminary information on signalling by strigolactone, the 
most recently discovered plant hormone. Overall, these chapters summarize current informa-
tion on plant hormone signalling and address some of the questions that are under 
investigation.

We would like to thank all of the authors for their willingness in providing up-to-date, 
informative, critical and engaging chapters that target upper level undergraduates and gradu-
ate students in this field of biochemistry. We would also like to thank Professor Nigel Hooper, 
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Series Editor of Essays in Biochemistry, and the Advisory Panel for the invitation to serve as 
Guest Editors for the volume on Plant Hormone Signaling, and to give special thanks to Clare 
Curtis, Executive Editor of Essays in Biochemistry, for her many efforts and perseverance in 
recruiting authors and for keeping submissions, reviews, revisions and production of chapters 
on schedule.

Thomas J. Guilfoyle and Gretchen Hagen
June 2014
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NCED 9-cis-epoxycarotenoid dioxygenase
NO nitric oxide
NPR1 nonexpressor of pathogenesis-related genes 1
NRAMP natural resistance-associated macrophage protein
NT N-terminal
2ODD 2-oxoglutarate-dependent dioxygenase
PA phaseic acid
PAL phenylalanine ammonia-lyase
PC phospholipid phosphatidylcholine
PCD programmed cell death
PEBP phosphatidylethanolamine-binding protein
PIF phytochrome-interacting factor
PM plasma membrane
PP2C protein phosphatase 2C
PR pathogenesis-related
PRR pseudo-response regulator
PSK phytosulfokine
PSKR phytosulfokine receptor
PSY peptide-containing sulfated tyrosine
PTM post-translational modification
PYR pyrabactin resistance
QC quiescent centre
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RALF rapid alkalinization factor
RCAR regulatory component of ABA receptor
RdDM RNA-directed DNA methylation
RIDD regulated IRE1-dependent decay
RIDS regulated IRE1-dependent splicing
RLCK receptor-like cytoplasmic kinase
RLK receptor-like kinase
RNAi RNA interference
RR response regulator
SA salicylic acid
SAM S-adenosylmethionine; shoot apical meristem
SAR systemic acquired resistance
SCF Skip–Cullin–F-box
SCR S-locus cysteine-rich protein
SD short day
SDP short-day plant
SDR short-chain dehydrogenases/reductases
siRNA small interfering RNA
SL strigolactone
SLG S-locus glycoprotein
SLGC stomatal lineage ground cell
SnRK SNF1-related protein kinase
SRK S-locus receptor kinase
SUMO small ubiquitin-like modifier
TAA tryptophan aminotransferase
TDIF tracheary element differentiation inhibitory factor
TDZ thidiazuron
TF transcription factor
TMK transmembrane kinase
TMV tobacco mosaic virus
TPST tyrosylprotein sulfotransferase
Tre6P trehalose-6-phosphate
TSF twin sister of FT
tZ trans-zeatin
UDP uridine diphosphate
UGT uridine diphosphate glucosyltransferase
UPR unfolded protein response
UPS ubiquitin–proteasome system
UV-A ultraviolet A
UV-B ultraviolet B
WT wild type
WUS WUSCHEL
Y2H yeast two-hybrid
ZEP zeaxanthin epoxidase


