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PREFACE TO THE CHINESE TRANSLATION

I am very pleased to write this preface for the Chinese translation by Professor Yang
Hong-yuan(Wuhan University) of my book, Double Fertilization. Embryo and Endosperm
Development in Flowering Plants. Two of my previous books on embryology, Experimental
Embryogenesis in  Vascular Plants (1976 ) and FEmbryogenesis in Angiosperms. A
Developmental and Experimental Study (1986) were translated into Chinese on their
initiative, by Professor Wang Fuxiong and Mr Li Zhong-kui et al respectively, When I
began to think about a Chinese translation of Double Fertilization upon the publication
of the English edition of the book in 2006, the choice of the individual to entrust the job
was easy to make. Not only were the multifaceted contributions of Professor Yang’s group at
Wuhan University to reproductive biology of flowering plants well-known, but I had also
come to know Professor Yang personally at a meeting which we both attended and by a
brief visit to his laboratory in 1987.

Great progress has been made in the molecular biology of flowering plant
reproduction in the past twenty years and much of this progress has been in the study of
embryo and endosperm development, in the hope that as we know the intimate details
of the genetic and molecular mechanisms that control development of these two parts of
economically important seeds and grains, we will be able to control their development
to our advantage. Thus, I am aware that knowledge summarized in my book about
embryo and endosperm development is only part of a large integrated approach to the
study of flowering plant reproduction undertaken in many laboratories in the world using
modern techniques. It is hoped that translation of this book will provide a wide
specturm of students and researchers in China easy access to a bird’s eye view of the
recent progress in understanding of the development of these products of double
fertilization and tell them that the final mystery of the genetic and molecular control of
embryogenesis in flowering plants is in no immediate danger of being solved.

I wish you a happy reading of my book in your favorite language!
V. Raghavan

Columbus, Ohio
September 5,2006
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ABA abscisic acid

APC anaphase-promoting-complex

CaMV caulifiower mosaic virus

<DNA complementary DNA

2,4-D 2,4-dichlorophenoxyacetic acid

EMS ethylmethane sulfonate

ER endoplasmic reticulum

GA gibberellic acid

GABA y-aminobutyric acid

GFP green fluorescent protein

GlyRS glycyl tRNA synthetase

GUS p-glucuronidase

IAA indoleacetic acid

ICL isocitrate lyase

JIM8 a monoclonal antibody

MS malate synthase

MYB recognition site in the genome
identified with myeloblastosis-as-
sociated viruses

NAA naphthaleneacetic acid

NPA naphthylphthalamic acid

ped programmed cell death

rRNA ribosomal RNA

RT-PCR  reverse transcription polymerase
chain reaction

T-DNA transferred DNA

TIBA triiodobenzoic acid

TUNEL  terminal deoxyribonucleotidyl

transferase-mediated dUTP-fluo-
rescein nick end labeling

cDNA 5k&. HH. FoPkSERRYEF

AFBIEEIE S Bk & i) cDNA 5ifg. #H.
RERGEAFTYRAEWH. BOBBHS,
S AL -5 TE 3T o B i oy S A A O 6 4 ) B
BHARMEKRT; REERFHEDNE; BAR

- Ac

FEYRIERKRE .

AAP AMINO ACID PERMEASE

aba ABA-deficient

ABC ATP-binding cassette

ABI ABA-INSENSITIVE

abp auxin-binding protein
Activator

adl Arabidopsis dynamin-like proteins

AGL AGAMOUS-Like

AGO ARGONAUTE

AHAP3  Arabidopsis HAP3

ALDP adrenoleukodystrophy protein

ALE ABNORMAL LEAF SHAPE

aml Arabidopsis Minute-like

ANT AINTEGUMENTA

APp2 APETALA2

ARF ADP-ribosylation factor; auxin
response factor

ARL2 a relative of the ARF-family of

' proteins

AS ASYMMETRIC LEAVES

ask Arabidopsis thaliana Skip-likel

ASKn Arabidopsis shaggy-related pro-
tein kinase etha

ASK{ Arabidopsis shaggy-related pro-
tein kinase dzeta

Atcul Arabidopsis thaliana cullin

AtEm Arabidopsis thaliana Em

Athb Arabidopsis thaliana HOMEO-
BOX

AtLTP Arabidopsis thaliana LIPID
TRANSFER PROTEIN

ATML Arabidopsis thaliana MERISTEM

L1 LAYER
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AtpA
AtPIN

AtRPS5
ATS

AtSERK
At283

AX92

axr
B22E
BAP

BBM
bdl
BETL

bga
bio
BIO2
BOP
BP
bt
bZIP

Cl1

cab

cap
CBF

CDC
CDK
C-ESE

CHAPER-
ONIN-60a
CHI
CHO
CLE
cly
CNA
cox
CcpPC
cph
cr

CRC

o viil ¢

atpl, ATPasel; a mitochondrial
gene

Arabidopsis thaliana PIN-
FORMED

mutated gene of ami]
ARABIDOPSIS THALIANA
SEED

Arabidopsis thaliana SERK
Arabidopsis thaliana 2S ALBU-
MIN

a gene of Brassica napus embryos
and seedlings

auxin-resistant

a barley endosperm gene
BASAL LAYER ANTIFUNGAL
PROTEINS

BABY BOOM

bodenlos

BASAL ENDOSPERM TRANS-
FER LAYER

borgia

biotin mutant

biotin synthase gene
BLADE-ON-PETIOLE
BREVIPEDICELLUS

brittle

basic leucine zipper class of tran-
scriptional regulators

a gene in the anthocyanin path-
way of maize

gene encoding chlorophyll a/b
binding protein

capulet

CCAAT-box-binding transcrip-
tion factor

CELL DIVISION CYCLIN
cyclin-dependent kinase
CARROT EARLY SOMATIC
EMBRYOGENESIS

an Arabidopsis gene
CHITINASE
CHAMPIGNON
CLAVATA-Like
clavata

CORONA

gene of cytochrome-c subunit
CAPRICE
cephalopod

crinkly
CRUCIFERIN

cts

cucC
CUL
CYCD
CycZmel

cyd

cyt

DcSERK
DDM

dek
DEM

des
dex

dgr
dme
DOM
dsc
dzr

El, E2
edd
EED

EEL
Em

EMB
emb
eml
emp
END
EP
ERG
ESC
Esr

F644
FBP

fer
FIE

FIL
FIS

fist

comatose

CUP-SHAPED COTYLEDON
CULLIN

CYCLIND

Zea mays mitotic cyclin belong-
ing to the subgroup Zeama;CycB1
cytokinesis-defective mutant of
pea

cytokinesis-defective mutant of
Arabidopsis

Daucus carota SERK
DECREASE IN DNA METH-
YLATION

defective kernel

DEFECTIVE EMBRYO AND
MERISTEMS

defective seedling

defective endosperm expressing
xenia

distorted growth

demeter

DOMINO

discolored

a post-transcriptional regulator
of zein

embryonic proteins
embryo-defective development
EMBRYONIC ECTODERM
DEVELOPMENT
ENHANCED Em LEVEL
EARLY METHIONINE-LA-
BELED
EMBRYO-DEFECTIVE
embryo-specific

embryoless

empty pericarp

ENDOSPERM
EXTRACELLLULAR PROTEIN
ERA-RELATED GTPases
EXTRA SEX COMBS
EMBRYO SURROUNDING
REGION

an Arabidopsis gene

FLORAL BINDING PROTEIN
feronia
FERTILIZATION-INDEPEN-
DENT ENDOSPERM
FILAMENTOUS FLOWER
FERTILIZATION-INDEPEN-
DENT SEEDS

an Arabidopsis embryo mutant



FK
I
FUS
FWA
GAI

ges
gk

GL
GLA
GLM
glo
GlyRS
an
GRAS

GRP94
HAL
HAP3
hbt

hik
HMG
HOS

HSP
HYD
ig

iku
JAG
KAN
KAPP

keu

KIS

kn

KN

knf

KTi
lachrima
LEA

LEC
LiL
LLP
LTP
MADS-
box
MAT
MEA
MEG

MET

FACKEL

fass

FUSCA

a late-flowering Arabidopsis gene
GIBBERELLIN-INSENSITIVE
glucosidase

gurke

GLABRA

GLOBULAR ARREST
GOLLUM

globby

glycyl-tRNA synthetase

gnom

transcription factors encoded by
SHR, SCR, GAI and RGA genes
a chaperone protein
HALLIMASCH
heme-activated protein 3
hobbit

hinkel

high mobility group protein
HOMEOBOX GENE OF ORYZA
SATIVA -

heat shock protein

HYDRA

indeterminate gametophyte
haiku

JAGGED

KANADI

kinase associated protein phos-
phatase

keu

KIESEL

knolle

KNOTTED

knopf

Kunitz trypsin inhibitor

a maize gene

LATE EMBRYOGENESIS
ABUNDANT

LEAFY COTYLEDON
LECI-LIKE

ligand-like protein

LIPID TRANSFER PROTEIN

floral organ identity genes
MATURATION

MEDEA

MATERNALLY EXPRESSED
GENE

METHYL TRANSFERASE

MET] a/s

mic
mgo
mp

msi

MtSERK
Mu

nam
NRP

OLEO
ORG

OSH
OsKnl
PAP85

PAS
PEI
PER
PFI
PGA

PHB
PHE
PIC
PID
PILZ
PIN
Dkl

‘PLS

PLT
PNH
pol
POR
PP2C
PRL
pt
pZE40
R

RAB
rbcL

REV
RGA

ref

METHYL TRANSFERASE anti-
sense

mickey

mgoun

monopteros

multicopy suppressor of IRA
(inhibitory regulator of Harvey
sarcoma virus oncogene RAS-
cAMP pathway)

Medicago truncatula SERK
Mutator

no apical meristem

NO APICAL MERISTEM
(NAM)-RELATED PROTEIN
OLEOSIN

ORIGIN RECOGNITION COM-
PLEX

ORYZA SATIVA HOMEOBOX
Oryza sativa KNOTTED1-like
an Arabidopsis gene encoding a
vicilin-like protein
PASTICCINO

an Arabidopsis gene
PEROXIREDOXIN
PFIFFERLING

PLANT GROWTH ACTIVA-
TOR

PHABULOSA

PHERES

PINOCCHIO

PINOID

a group of Arabidopsis genes
PIN-FORMED

pickle

POLARIS

PLETHORA

PINHEAD

poltergeist

PORCINO

PROTEIN PHOSPHATASE 2C
PROLIFERA

primordial timing

a barley endosperm gene

RED (a gene controlling pigmen-
tation of maize aleurone cells)
RESPONSIVE TO ABA

gene of the large subunit of
Rubisco

REVOLUTA

REPRESSOR OF GA

reduced grain filling
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RINO

Roc
Rop
RPS16
RSH

rsw

rsy
sal
SCF

SCR
SCZ
SCE7

seg

SERK

SET
domain

SEX

sh
SHAGGY

SHD
shl
SHR
sin

slp

sml

smt
SNAP
SNARE

SOL
SPATZLE

SPL

srn
SSR16

stm

- X »

myo-inositol-1-phosphate syn-
thase gene

rice outermost cell-specific
Rho-like GTPase

ribosomal protein S16
ROOT-SHOOT-HYPOCOTYL-
DEFECTIVE

radially swollen

raspberry

supernumerary aleurone

SKP1 [SUPPRESSOR OF KI-
NETOCHORE PROTEINS1]/
CDC53 [or CULLIN], F-box
protein

SCARECROW

SCHIZORIZA

a member of the ARF nucleotide
exchange factors

shrunken endosperm caused by
the maternal genotype
SOMATIC EMBRYOGENESIS
RECEPTOR KINASE

proteins encoded by SUPPRES-
SION OF VARIEGATION,
ENHANCER OF ZEST, and
TRITHORAX genes

shrunken endosperm expressing
xenia

shrunken

a gene that encodes a protein
kinase in Drosophila
SHEPHERD

shootless

SHORT ROOT

short integument

schlepperiess

shootmeristemless

sterol methyl transferase

a vesicle trafficking gene
soluble N-ethylmaleimide-sensi-
tive factor attachment protein
receptors

SUPPRESSOR OF LLP

a maize gene involved in endo-
sperm cellularization
SPOROCYTELESS

siréne

SMALL SUBUNIT RIBO-
SOMAL PROTEIN S$16

shoot meristemless

su
sus
TCP

TFC
ton
TOR
tpl
tps
TTG

TTN
twn
vel
VPI
VpI-R
vpl-R
Vpp

Weel
WER
WOL
WOX
wus
wx
XTC
YAB
YEC2

Zeama;
CycAl,
BI1, B2

ZLL
ZmAE

ZmEBE
ZmHox
ZmMRP
ZmOCL
ZmPRPL

35

ZmSERK
ZmWeel

sugary

suspensor

Teosinte branched1, Cycloidea,
and PCF1 genes which encode
transcription factors

tubulin folding cofactor
tonneau

TARGET OF RAPAMYCIN
topless

trehalose phosphate synthase
TRANSPARENT TESTA GLA-
BRA

TITAN

twin

vacuoleless

VIVIPARCUS1

wild type viviparous gene
mutant allele of VpI-R

a gene that encodes a type of
vacuolar H*-translocating inor-
ganic pyrophosphatase

a protein kinase

WEREWOLF

WOODEN LEG
WUSCHEL-related homeobox
wuschel

waxy

EXTRA COTYLEDON
YABBY

yeast protein of unknown func-
tion

groups of the Zea mays mitotic
cyclin gene

ZWILL

Zea mays ANDROGENIC EM-
BRYOS

Zea mays embryo sac/basal
endosperm transfer layer/embryo
surrounding region

Zea mays homeobox

Zea mays MYB-RELATED PRO-
TEIN

Zea mays OUTER CELL LAYER

Zea mays PLASTID RIBO-
SOMAL PROTEIN L35
Zea mays SERK

a maize homolog of Weel
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